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Using a new Kaylock® captive washe 


Lockheed Aircraft Corporation has achieved the first major terminal bloch 


7000 Lockheed terminal block 


The Kavlock HW 19373 self-locking 


together, 


washer to bolt. It’s safer, too! Ne 


locknut problem you would like 


initially 


requires less wre nch clearance and spee ds up as 
»> chance 


to hat 


rn f veight space and assen her proble ms 


The revolutionary LS 


used on the lectra much small dAN part it replaces 


nut with integral, free-spinning metal wa ’ nits ft inals » be spac 


sembly hy eliminati 


Oo ashers into place Ss whe 


f dropping u 
a Kay 


e solved lock sales engineer is as near as your phone. Call him today 


Kaylock. 
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GOOD/YEAR 


Wing section of Bondolite in this 
amphibian is 20% lighter than riv 


eted or welded sections. 





Rudder trailing edge of Bondolite is 
20% lighter than other constructions. 





Helicopter floor made of Bondolite is 
lighter than riveted floor it 
re plac ed 





Mounting beerd for airborne elec 
tronic equipment is fabricated of 
Bondolite Weight savings? 35%! 





i 
Airborne radar reflector of Bondolite 
is lighter by 35% than conventional 


refles tor 








Lots of good things come from 


GO0O0Dy 


Plants in 


HERE'S A 


HR 
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THAT ADDS POUNDS 


TO YOUR PAY LOAD! 


It's Bondolite by Goo 


weight ratios of any 


lircrajt—with one of the highest strength- 
ated material. Missile and plane makers use 
this light but strong sa ch material for decks, bulkheads, mounting 
boards, capsules. containers — wherever they want great strength with 
no sacrifice in pay load rmore pay load for the same weight. 
Strong? One type of B te actually withstands pressure of 6 ‘000 
psi without bending! Yet i can work Bondolite with ordinary shop 
tools 
te to your exact specifications — in many 
3” thick (even thicker on special order). 


Goodyear engineers B 
sizes and shapes. fron 
to the most exact tolerances. There’s a variety of cores for a variety 
»aper, plastic, end-grain balsa, stainless 
ice of surface materials—paper, fiberglass, 
titanium, plywood, fancy veneers. Bondolite 


of applications — meta 
steel. And there's a wide 
aluminum. stainless stee 
can also be pattern-embossed for extra rigidity and wear-resistance 
or for decorative values 

Save weight retain strength specify Bondolite by Goodyear for 
scores of airplane and missile parts—floor panels, substructures, lead- 
ing edges. compartment doors. For full details write on company 
letterhead to Goodyear Aircraft Corporation, Aero-Mechanical 
Division, Dept. 916AS Akron 15, Ohio. 


T. M. Goodyear Aircraft Corporation, Akre 15, Ohio 


EAR AIRCRAFT 


Akron, Ohio. and Litchfield Park. Arizona 











A unique radar designed to track and identify 
the warhead of ICBMs thousands of miles away is now 
being developed by Raytheon. 


Designated “Pincushion”, because of its microwave beam 
pattern formation, the 80-ton Raytheon radar will be part 
of Project Defender, ARPA’s program to develop 
advanced anti-ICBM concepts. 


RAYTHEON COMPANY, WALTHAM, MASS. 


EXCELLENCE IN ELECTRONICS 





AVIATION CALENDAR 





July 28-29—Seventh Annual Symposium on 
Computers and Data Processing, Denver 
Research Institute, University of Den 
ver, Stanley Hotel, Estes Park, Colo 

Aug. 1-3—Fourth Global Communication 
Symposium, Statler Hilton Hotel, Wash 
ington, D. ¢ Sponsors: Institute of Ra 
dio Engineers; U.S. Army Signal ¢ orp 

Aug. 1-3—"Future of Manned Military Air 
raft Classified Meeting), Institute of 
the Acronautical Sciences, El Cortez Ho 
tcl, San Diego, Calif 

Aug. 1-4—Annual Technical Svmposium and 

borama, Society of Photographic In 
entation Engineers, Ambassador Ho 
Los Angel Calif 
Aug. 2-11—27th Annual U.S. National Soar 
Champion I Ector County An 
port Odessa 

Aug. 8-l]l—Western National Mecting 
Amencan Astronautical Society, Olympi 
Hotel, Seattle, Wash 

Aug. 8-12—1960 Pacific General Meeting 
Amerncan Institute of Electrical Fngi 
neers, Fk] Cortez Hotel, San Diego, Calif 

Ang. 14.17—] th National Heat Transfer 
Conferet ind Exhibit, Statler Hilton 
Hotel i] Y. Sponsors: American 
Inst hemical Engineers; Ameri 

Mechanical Engineer: 
il Conegre Inter 
Federation, Royal 
1 } ogy, Stockholm 
Aug. 16-18—] , ual Tr-Service Con 
1 or gical Effects of Mhicr 
New York University 
) Medical School, NYT 
Medical Center, N-Y.C Sponsor: Air 
R arch ar cvclopment Command 
Aug. 18-19—Second International Svmp« 
m on Submarine and Space Medicin 
Laborator f Aviation and Naval Med 
Karolinska Institute. Stockholm 
Aug. 18-19—Flectron Packaging Svmpo 
University of Colorado, Boulder 
Continued on page 6) 
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What is A NELE) | 
High Speed Printing? 


L\ Up to 320,000 numeric or 240,000 alpha-numeric char- 
acters per minute. 


ZX Perfect alignment, fully formed characters, multiple copies 
and precise conformity to the most complex preprinted forms. 
LX Reliability proven by ten years’ experience and assured by 
use at Scientific, Military, Commercial, Industrial, Insurance 
and Banking installations 
Anelex High Speed Printers print from magnetic tape or 
“on-line” from data processing systems ... on single or 
multiple carbons, pressure sensitive papers, heat transfer type 
papers, preprinted forms or card stock. All Operator Controls 
are easily manipulated by office personnel without specialized 
experience or skills 
For systems designers, Anclex Printers provide the widest 
possible choice of capabilities, because standard production 
modules can be combined to meet almost any specifications 
as to: Operating speeds (up to 2,000 lines per minute), number 
of columns (8 to 160), number and type of characters per 
column (up to 66) dimensions of preprinted forms (up to 


20° x 22° ). 


- for further information, write or telephone 


ANELEX CORPORATION 
A ANELEXN 150-B CAUSEWAY ST., BOSTON 14, MASS. 
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AERO PROODUELTS, /NE. 


ROTARY ACTUATORS 


/ MIGHTY MIDGET 
MECHANICAL MUSCLE 
THAT GIVES YOUR DESIGN 
SPEED AND SAFETY! 


ROTARY ACTUATOR PERFORMANCE gg pr nt nigga 

The Clemco Aero Products Rotary Hydraulic Actuator provides the 
most efficient and precise method known for converting hy vdrautie energy 
into a desired torqué and instantaneous angular position. The extremely 
low friction, low internal leakage, low backlash and low inertia, realized 
for the first time in this revolutionary design. combined with the inherent 
structural advantage of hinge line installation. makes possible svstems 
with lower overall weight and size. higher frequenc ind better 
resolution than is obtainable through other means 


NOW — MINIMUM WEIGHT WITH ABSOLUTE STRUCTURAL INTEGRITY 
The heart of this development is a pressure loaded teflon or metal vane 
seal which is self g for wear. In applications where tempera 
ture or radiation do not preclude the use of teflon. overall efficiencies as 
high as 987, and dead band pressure differences as low as 5 P.S.I. with 
3000 P.S.I. across the actuator, have been accomplished 
FOR THE FIRST TIME-THEORETICAL ADVANTAGES OF ROTARY ACTUATORS NOW A REALITY 
Rotary 
are also manufactured at Clemco Aero 


Products for 


withstand radiation 





response 


compensatin 


Actuators with all metal seal 


applications which must 
and or extremely 
high temperatures 

Although primarily developed for appli 
cations such as surface controls on air 
craft and missiles, and rocket engine 
and atomic engine controls, many less 
exacting requirements can benefit in 
in overall weight and space savings by 
the use of this rugged muscle 

Actuators can be designed for any de 
angular 


sired torque output and for 


travels up to 330 


Write for complete folder to 


LLEML 


AERO PRODUCTS, INE. 


15225 South Main St., Gardena, California 
FAculty 1-5630 * DAvis 3-9272 * Teletype CPT 6093 














| CEMCS AERO PRODUCTS, INC. is a who y owned subsidiary 0 of “ethaway i: IN@TRUMENTS, In AW 


JENVER, COLORADO 
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(Continued from page 5) 


Aug. 23-25-1960 
Conference, University 
Aug. 23-26—Western Electronic 
Convention, Los Angeles \lemo 
Arena, Los Angeles, Calif 
Aug. 28-Sept. 5—1960 National Air Rally, 
Municipal Airport, Orange, Mass. Spon- 
National Aeronautic Assn 
Sept 1—Symposium on Rocket and Satel 
lite Instrumentation, Society of Instru- 
nent 1 hne logy ind British Interplan 
tary Society, London, England 
Sept. 4.5—Civilian, Closed-Course Airplane 
Ra Lakefront Airport, Cleveland 
Sept. 5-11-1960 F amborough Flying Dis- 
play and Exhibition, Society of British 
Aircraft Constructors, Farnborough, Eng 
Sept 7-9—Joint Automatic Control Conf 
nce, Massachusetts Institute of Tech 
nology, Cambridge, Mas 
Instrument Socictv of Ameri 
f \echanical |} 
nstitute of Electrical Engit 
of Radic | 
Institut of Crem i] 
Sept §.9— f Puen 
Symposiur - Airwork Ci 
Sept. 12 13—-§ xth 
lurgy Conference, New rk , i 
( ge of Engineering, Bronx, N.Y 
Sept. 12-16—16th Annual G ral Mecting, 
IATA, Copenhagen, Denmark 
Sept. 12-16—Second International Congress, 
International Council of the Acronautical 
Sciences, Zurich, Switzerland 
Sept 14-16—Annual Meet National 
Assn f Stat Aviat » OF i W ort 
Hotel, Jackson, W1 
Sept. 15-16—15th Annual Meeting, Armed 
Force Chemical Assn Sheraton-Park 
Hotel, Washington, D. C 
Sept. 19-22—National Symposium on Spa 
I trom ind Telemetry, Institute f 
Radio Engineers, Shoreham Hotel, Wash 
D ¢ 
Sept 21-25—National ( 
Panorama, Air 
Aud T I ind 
Calif 
Sept 25-27—24th 
t if 1] Nort! 
Harrison Hot Spring 
Sept. 27-30—Spa | 


Cryogenic Engineering 
of Colorado 

Show & 
nal Sports 


> 
1: Amer 


i \ it} Re Mia 
Hot Santa Monica. ¢ pon USAF; 

!. S. Navv; NASA; AE( 

Oct ixth National ¢ nicat 

m, Institute of Rad eine 

N.Y 
Oct. 3-5—Seventh Annual Meeti 

t of Radio Engineer Prof ( 
roup on Nuclear Science, Gatlinburg, 
ponsor: Oak Rid National 


Oct. 3-5—National Midwestern ¢ } wee 
m Air Logistics, Institute of the Aero 
nautical Scien Pulsa, Okla 

Oct. 3-5—First International Air ‘Trafh 
Control Conference and Fifth Annual 
Meeting of the Air Trafic Control Assn., 
Sheraton-Palace Hotel, San Fras 0 

Oct. 10-14—Sociecty of Automotive En 
gineers National Acronautic Mecting, 
Ambassador Hotel, Los Angeles, Calif 
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a new high in high temperature structural core material 


H. I. THOMPSON FIBER GLASS CO. (h_ 
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MULTI- -POLARIZED 


EEN ele I 


GIVES LINEAR, DUAL LINEAR, RIGHT OR LEFT CIRCULAR POLARIZATION... WITHOUT A CHANGE OF ELEMENTS! 




















Automatic flexibility at no additional cost. Now, with one antenna, you can 
select the polarization mode best suited for a particular missile or space 
vehicle. Selection may be done remotely, if desired. Direct application can 
be found in communicating, tracking, telemetering, or command control 
fields. This Chance Vought Electronics antenna development eliminates 
the need for changing elements to conform to polarization changes from a 
missile or satellite source. Yet its cost is no greater than that of a comparable 
helical design 

Low-drag, lightweight design. With the Multi-Polarized System, element 
height reduction is four to one when compared to an equivalent helical 
array. Weight and drag savings in the Vought antenna allow the use of a 
lightweight pedestal and offer broad location freedom. The Pacific Missile 
Range’s first tracking vessel, U.S.S. Skidmore Victory, is being equipped 
with Vought’s Multi-Polarized Antenna Systems 


FOR FULL PERFORMANCE AND DELIVERY DETAILS 


or for an interesting summary of ground and airborne antenna applica- 


tions from the developer-producers of 1/65 different systems, write: 


CHANCE ELECTRONICS 
VOUGHT oe DIVISION ..... . 


EXAS 











ANTENNAS © AUTOMATIC CONTROLS * NAVIGATIONAL ELECTRONICS * GROUND SUPPORT ELECTRONICS 





VERSATILE 
METAL FABRICATION 


.. near Southwestern 
electronics and airframe 
manufacturers 


In the center of the Southwestern 
complex of space-age activity is 
Continental-Emsco’s huge steel fabricating 
facility. This versatile plant covers 

77 acres . . 366,505 sq. ft. under roof. It’s 
complete with machining, boring, 
milling, and turning equipment, spacious 
fabricating bays and creative staffs 

for engineering and Research & 
Development. Quality-control measures 
meet MIL-Q-9858 standards. 
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Versatility to handle any metalworking job 
is evidenced by this plant’s production 

of propellant trucks, rocket launchers, 
crane trucks, marine gears, cargo 

winches, airframe parts, towers, and a 
complete line of oil field equipment. 
Illustrated is a typical 700’ triangular 
tower built by Continental-Emsco. 


Get Continental-Emsco’s quotations 
on your next equipment contract. 


~ CONTINENTAL-EMSCO company 


A DIVISION OF THE YOUNGSTOWN SHEET ANDO TUBE COMPANY 





WHAT WAS SINGER DOING AT PASADENA? Major underwater ordnance projects are underway at the 


Pasadena Facility of the U.S. Naval Ordnance Test Station, China Lake, California. Here Singer worked closely with 


scientific and engineering teams in vehicle water entry studies. Representatives of the Singer Military Products Division 
are busy working with civilian and military teams engaged in equally critical defense work at bases all over the 
country. A division of The Singer Manufacturing Company, SMPD is composed of Singer-Bridgeport, 
Dieh] Manufacturing Company, and HRB-Singer 

A comprehensive brochure describing SMPD engineering and production facilities is yours for the asking. 

SINGER® 
SINGER MILITARY PRODUCTS DIVISION 
The Singer Manufacturing Company 149 Broadway, New York 6, N.Y. 


SINGER-BRIDGEPORT + DIEHL + HRB-SINGER 


“A Trademark of THE SINGER MANUFACTURING COMPANY 





Researched, developed, manufactured 
and tested ...in house by Brunswick 


ROCKET MOTOR CASE. Brunswick's exclusive bi-axial 
Strickland “B” Process of fiber glass filament winding gives 
S-D ratio to 2,000,000, provides up to 7,500,000 psi 
modulus. By laying down filaments under tension, SBP 
excels in making cylindrical shapes, unusual contours, 
large range of sizes. Pre-stressing gives exactly controlled 
uniformity. 


HONEYCOMB ASSEMBLIES now developed by Bruns- 
wick can support two million times their own weight. 
Brunswick research has created honeycomb assemblies of 
paper, fiber glass, aluminum and various combinations of 
these materials. Using the most advanced adhesive sys- 
tems, these assemblies can be formed in compound curva- 
tures with extremely close tolerances. 


1200° 


RADOMES. Brunswick's non-metallic materials boost heat 
tolerance of radomes and nose cones to 1000-1200°F for 
limited exposures. SBP filament winding gives highest-ever 
strength-to-weight ratios with significant weight savings 
over usual structures. With unmatched electrical uniform- 
ity, Brunswick builds to tightest tolerance for dialectric 
constants and compound configurations. 


INTEGRATED ANTENNAS. Brunswi 

all communications, telemetry and navigational antennas 
and reflectors within primary structures. No sending or re- 
ceiving interference. All-plastic aircraft and missile assem- 
blies give high weight-strength ratio, while providing aero- 
dynamically clean lines. Can Brunswick Corporation help 
you in any way? Write or call today! 


B DEFENSE PRODUCTS DIVISION e 1700 MESSLER STREET e MUSKEGON, MICHIGAN 
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Made to Last — Sound-suppressor and thrust-rever- Inconel “W” nickel-chromium alloy. The daisy- 


sal units for Convair 880 developed by General 
Electric and with critical parts made of HAPD’s 


ejector type suppressor is seen at rear of pod Thrust- 


reversal vanes are just forward of the suppressor. 


How Convair 880’s sound-suppressor and thrust- 
reverser units resist heat, oxidation and corrosion 


Three of the best reasons in the 
world led General Electric designers 
to choose a Huntington Alloy Prod- 
ucts Division metal for vital parts 
in Convair 880’s sound-suppressor 
and thrust-reversal units: 


1. Heat resistance — HAPD nickel- 
chromium alloys have 1000-hour 
rupture strengths that go as high as 
40,000 psi at dull red heat. 


2. Corrosion resistance HAPD 
nickel-chromium alloys show excel- 
lent resistance to oxidation and cor- 
rosion by jet-hot exhaust gases. 


3. Fabricability HAPD nickel- 
chromium alloys are readily fabri- 


cated. They can be cut, bent by many 
processes. What’s more, welding can 
be done without reducing the metal’s 
strength, without sapping its resis- 
tance to corrosion. 


HAPD materials 
widely used alloys as Inconel*, Inco- 
nel “X”*, Inconel “W”* and Incoloy 
give a designer plenty of latitude. 
They meet exacting specifications. 
They’re readily fabricated and 
welded by commonly used methods. 


among them such 


But perhaps even more important 

almost anything you'd want to know 
about these versatile nickel-chromi- 
checked, re- 


ported, recorded and analyzed. As a 


um alloys has been 


result, our files are jam-jacked with 


useful information on many metal 
problems. 


What's your design need? Are high 
temperatures a problem? Corrosion? 
Do you want more strength, less 
weight? One of Huntington Alloy 
Products’ heat-resisting, corrosion-re- 
sisting nickel-chromium alloys may 
be just the material you've been 
looking for. 

Your problem may already have 
been solved. So don’t keep working 
on it alone. Write and get our advice 
and help. No obligation involved, of 


course. 1 


HUNTINGTON ALLOY PRODUCTS DIVISION 


The International Inc. 


Nickel Company 
Huntington 17, West Virginia 


INCO, ALLOY PRODUCTS 
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TAPCO 
LECTRIGAL POWE 
COMPONENTS 


Tapco Group primary and auxiliary electrical available for integration into systems for such 
power systems for space, missile, aircraft and applications. Other available Tapco electrical 
ground power applications are tried and proven power components include tachometer generators, 
Systems performed under environmental conditions speed sensors, high temperature electromagnets 
including nuclear radiation, high-temperature, and solenoids clear reactor rod drive controls, 
liquid metal vapor, zero-G and vacuum static inverters tage regulators and electronic 


Below are typical Tapco components now power conversion devices. 


ALTERNATORS , 
Among the special purpose rotating machines designed by TAPCO is a 
series of high temperature alternators. These range in capacity from 
a few watts to 15 kw at temperatures up to 1000°F. 
PERFORMANCE DATA: TYPICAL ALTERNATOR—Power Mating: 3 kw, 0.8 pf lagging. 
Temp.: 700°F. max. Operating Speed: 40,000 rpm. Output: 115v, 2000 cps. 


Voltage Regulation: +5%. Harmonic Content: 5% tote!l. Efficiency: 85% 

9 ibs w/o shaft and bearings. Size: 34%” OD, 5¥e” long. Special Conditions: j High T inte 

in mercury vapor. / empe: 
Permanent Magnet Alternator 


VOLTAGE REGULATION AND SPEED CONTROLS 


Associated with the TAPCO alternator and drive systems are system 

speed and voltage controls for extremely accurate frequency and 

voltage regulation. The unit shown is adaptable to many drive systems. 

Pao pre DATA: TYPICAL SPEED REGULATOR: Frequency Stability: 1 part 
in 100,000 over minimum 1 hour period. Input: 

0-10v, 400 cps (phase reversing). Feedback: Vaive 

Environmental Conditions: —65 to + 200°F, 50g shock for 11 

double amplitude from 3 to 23 cps, 10g from 23 cps to 

Size: 12” x 6" x 5”. 

Speed Regulator 


LIQUID METAL PUMPS 

A rotating permanent magnet driven by an external source induces 

pumping force in the liquid metal within a hermetically sealed system. 

This concept provides operation without friction-producing rotating SS 
seals and provides exceptional reliability and life. 


ELECTROMAGNETIC PUMP—Fluid: Sodium. Fiuid 
T 1000°F. Capacity: 20 Ibs /min. Driving Speed: 40,000 rpm. Pressure 
Rise: 3 psi. Weight: 3 Ibs. Size: 2%” diam. flange boit circle, ¥z" nominal pipe size. Electromagnetic Sodium Pump 


Tapco Group Export Representative: ‘ 
wnt ne toes. A\ TAPCO GROUP 
Advanced engineering projects at TAPCO offer xe . i 
excellent career opportunities for qualified 3 ' Th 7) R. in 7 ld ai t/ 
engineers and scientists. Write Personnel T 0 pson a 0 00 rh ge nc. 
Director OTE FF, DEPT. AW-2760+ CLEVELAND 17, OHIO 


DESIGNERS AND MANUFACTURERS FOR THE AIRCRAFT, MISSILE AND SPACE, ORDNANCE, ELECTRONIC AND NUCLEAR INDUSTRIES 





How recent thread advances contribute to the 
development of higher fastener fatigue strength 


Fatigue and stress 

It is a change in effective diameter 
that creates a stress riser, and with 
the threads, which consist of row 
upon row of notches, we have a really 
complex stress riser. No wonder, then, 
that 85% of bolt fatigue failures 
occur in the threads. 

It would also be well to keep in 
mind that fatigue is a surface phe- 
nomenon and that we can increase 
the fatigue life of a bolt by reducing 
the stress concentration (a packing 
together of stresses) on any surface. 


Fully formed threads 

Threads, of course, can be made by 
different methods—cutting, grind- 
ing, rolling—each with a different 
fatigue life. In the macrophotograph 
shown here we note, in the right 
hand view, that the fibers of the 
material have been cut due to the 


FULLY FORMED CUT OR GROUND 


Metal is denser here 


threading method. These cut fibers 
produce planes of weakness—create 
stress risers on the surface. The left 
view shows how the material has 
been made to follow the thread con- 
tour by rolling. The surface fibers of 
the material have been formed to 
follow the contour of the thread. 
This produces a much _ stronger, 
smoother thread. Fully formed 
threads, which are standard on all 
SPS bolts, thus add fatigue resistance 
to the most sensitive area of a fastener. 


Thread rolling after heat treatment 
Fatigue life can be increased by in- 
ducing compressive stresses on a 
surface so that when a tensile load 
is applied, these compressive stresses 
are first reduced to zero, then changed 
to tensile stresses. The surface of the 
metal thus does not feel the total 
stress, but only the difference be- 
tween that due to the applied load 
and the induced stress. This is pre- 
cisely what we do—induce a nega- 
tive stress—by cold working the 
threads after heat treatment. 

Two lots of bolts were tested to 
determine how substantial would be 
the resultant fatigue life gain. The 
only difference in lots was that in 
one the threads were rolled prior to 
heat treatment and in the other sub- 
sequent to it. The endurance limit on 
the bolts with the cold-rolled threads 
was four times as great—80,000 as 
compared with 20,000 psi. Thus bolts 


14 


STANDARD PRESSED STEEL Cé 








mean tread oreo 








subjected to dynamic loading should 
have threads rolled after heat treat 
ment to obtain maximum fatigue 


resistance 


Hi R thread 

A fatigue crack usually star 
surface at the thread root, wi 
that could 


thread root 


ts on ti 


e 
th ts 
sharp corners. So anything 
be done to make the 
more resistant to latigue 
naturally increase the fatigue life of 
the fastener. The SPS Hi R thread 
root form does precisely that, be- 
cause it is smoothly blended, radi- 
used, and has an uninterrupted sur- 
face—all of which contributes to the 
effective distribution of stresses. 


would 


Flat root thread Hi R thread root 
Shown here are photoelastic com- 
parisons of flat root and Hi R root 
forms made at the SPS Laboratories 
for Advanced Fastener Research. 
Each black line represents a plane 
of equal stress . . . the more black 
lines, the more fatigue failure poten- 
tial. The positions of the lines indi- 
cate stress distribution. With a flat 
root thread, stresses converge into 
hot spots at the sharp corners. 
The Hi R thread reduces stress in 
these spots to a minimum and dis- 
tributes the remaining stress evenly. 


Test results 
jlustrate d 
graphically 
above point 
the gains in la- 
tigue lile pro- 
vided by the Hi 
R thread. Note 
that the flat 
root thread has 
an endurance 
limit of 44,000 
psi, the Mil-B- 
7838 thread 
form of 50,000 a 
psi, and the Hi at aad ee = Bones 
R of 80,000 psi. argest in America 


Implications 
High-strength 
genuinely reliable do not just happen. 
tather they are the result of pains- 
taking and inventive design and 
development, precision fabricating 
techniques and machinery, and, of 
course, uncompromising testing. 

What about the bolts you buy— 
bolts so critical to the success of 
aerospace projects? Will they 
really do the job? Evaluate your 
source of supply very, very care- 
fully. Standard Pressed Steel Co. 
AIRCRAFT/MISSILE Division, SPS, 
JENKINTOWN 4, PENNSYLVANIA e 
SANTA ANA, CALIFORNIA. 


fasteners that are 


where re liability re place 8 probability 


Atlanta, Ga. e Culver City, Calif. « Dallas, Tex. 

Denver, Colo. « Tuckahoe, N.Y. « San Diego, 

Calif. « San Leandro, Calif. « Seattle, Wash 
Wichita, Kans. 





Miniaturized cavity-type filter packs 4.2 square inches 


of filtering area into 1°x %; element 


Purolator develops thumb-nail size element to protect hydraulic control circuits 
on Army’s Hawk Missile mobile launcher. 


lee > 


How small can you make an element that must filter 2 gpm 
hydraulic oil at 2500 psi at any temperature within a 315° 
range? Purolator’s new miniature cavity-type hydraulic filter 
is the best answer to date. Here's why: 

4.2 square inches of convoluted stainless steel wire cloth are 
packed into this miniature filter. This element, which weighs 
0.25 ounces, filters two gallons per minute of hydraulic oil, at 
temperatures ranging from —40° to + 275° F. The element 
will withstand 2500 psi differential pressure without collapsing. 

The element is made up of a total of %-mile of stainless 
steel wire, woven into wire cloth and convoluted to extend 
filtration area. This element will remove 98% of all particles 
whose two smallest dimensions are larger than 10 microns, 
and 100% of all particles measuring 25 microns or more 

The picture at the top of the page shows you the complete 
filter assembly, ready for installation in the hydraulic control 
system. The overall length of the unit is 2442"; maximum 
overall diameter is 1”. Total weight is slightly over 1 ounce. 
Designed as a cavity-type unit, the filter is installed simply by 
screwing it into the hydraulic system so the filter element 
intercepts oil flow. The element can be removed, cleaned and 
replaced without special tools. 

The picture at right shows the mobile launching platform 
for the Hawk Missile. The compactness and mobility of the 


launcher, and the probability that it would be subjected to 


severe jolting 
possible, and o: 
system for maxin 


The Purol 
Cavity-type f 


your specihcat 


Department 


made it necessary to specify as small a filter as 

hat could be integrated with the rest of the 
m simplicity and durability. 

ngineers who developed this new miniature 
re available now to design a filter to meet 
Simply contact Purolator Products, Inc., 


Rahway, New Jersey. 


Filtration for Every Known Fluid PU Be O LATO cad 


PRODUCTS, INC. 


TORONTO. ONTARIO, CANADA 


RAHWAY. NEW JERSEY, ANC 
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@ Where good 
contacts count 


Good reliable connections are useful in any 
circles these days, but in electrical circuitry 
they re imperative. Of course, sometimes it’s 
difficult to reconcile reliability with today’s 
high speed fabrication tec i 
ELECTRICAL Propucts Division t 
come up with a means of doing just 
It’s the new “SCOTCHLOK™ BRAND type UR 
connector. Although it’s the functional 
equal of twist and solder jointing methods 
for communication cable, it’s way out ahead 
on speed and convenience 
The whole secret lies in their unusual con- 
struction. They’re made of a transparent 
thermoplastic material filled with silicone 
grease and use metal finger-like connector 
elements, built into a top closure button. The 
cut wires are inserted into the sleeve of the 
connector and the button closure is squeezed 
into the body of the unit, using a special 
crimping tool. Depressing the button 
moves the wire insulation, grips the 
ductors, insulates the joint, and provi 
positive seal for the silicone grease. Thu 
complete splice is made in one operation, 
involving no stripping, twisting, soldering 
insulating. And visual inspection of the joint 
speeds up quality control, too 
“SCOTCHLOK”™” UR connectors can handle 
any two or three wire combination of 419 t 
26 AWG solid or 420 to #26 AWG stranded 
wire. They can be used virtually any 
splice is made and on ne 
wire used in the comn 
This would include wires 
cellaneous plastics, paper 
leflon, or other materials 
trical Products representative 
to show you how “SCOTCHLOK 
an literally put your operatio 
button basis. 








@ A case of 
non-support 


A flame would have a tough time surviving if 
it had to depend on 3M’s new printed circuit 
board construction. Designated as “CuCtLap”™ 

6097, this newest member of a range of 
printed circuitry materials offers some really 
distinguishing for perhaps we should say 
extinguishing) features. Containing special 
flame retardant additives in its laminated 
glass cloth-epoxy backing, this “CUCLApD” 
board offers a high degree of flame retardance 
without the usual brittleness. This means easy 
machining with little waste. In actual test, 
the flame extinguishes itself in one to two 
seconds after the torch is withdrawn 

No. 6097 includes qualification to Mil-P- 
18177B Type GEB and NEMA gerade G-11 
is available with one or two ounce electro- 
lytic grade copper foil bonded to one or both 
sides. This bond offers a peel strength as 
high as II pounds per inch and is resistant 
to standard plating and etching solutions 
What's more, it offers you the option to 
either standard dip or float solder the fin- 
ished circuit. “CuCtap"™ #6097, a versatile 
performer, is made more so by coming ina 
broad thickness range of from 1/64” to 2” in 
individual sheets, 36" x 42° 

If printed circuitry is a burning issue with 
you, why not have your local Mica INSULATOR 
DIVISION representative give you more infor- 
mation on this exciting product—or fill in 
the coupon below 








@ Need a megacycle 
memory? 


Are the high frequency requirements in 
telemetry and radar signal recording proving 
to be fast company for your current equip- 
ment? Our Mincom Division's new model 
CM-100 recorder-reproducer permits you to 
think big in terms of band width, but not 
cost. Not a one-track memory by any means, 
the CM-100 can pack 7 of data on 


channel] 


a single 44" Scotch Brand magnetic tape 
It literally permits you to stretch out these 
precious minutes of recording time by offer 
ing the capability of recording and repro 
ducing greater band width at significantly 
slower speeds. For example, you enjoy '2 
minutes of recording time in the one mega 
cycle range running at 120 ips. You'll find 
that it pinches minutes for you like this at 
each of its 6 speeds. These speed variations 
by the way, are available to you at the mere 
touch of a finger 
Our Mincom Div 
the fact that in addition to these virtues, the 
CM-100 represents somewhat of a first in 
versatility. It actually handles the work 
two systems by storing both analog and pulse 
data with equal case. This means that it’s at 
home in practically any instrumentation ap 
plication for telemetry or laboratory. For 
the full CM-100 story, contact your local 
MINCOM representative or clip the coupon 
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Broadly speaking, the primary pur- 
pose ol annealing 1s to soften steel 
and make it more workable. An- 
nealing, as applied to alloy steels, 
may be defined as a process that 
he ats above, and furnar C-< ools 
through, the critical range at a con- 
trolled, specified rate of speed; or 
that heats to a point within, and 
furnace-cools to a point below, the 
critical range. In either case, the 
choice depends upon the structure 


and maximum hardness desired. 


The first method produces a la- 
mellar pearlitic structure, while the 
second creates a spheroidized con- 
dition. These will be discussed sepa- 
rately in the following paragraphs 


1) Lamellar pearlitic structure. \t 


should be mentioned at once that 
this structure can be obtained both 
as described above and by a modi 
hed 


annealing. In the isothermal proc- 


method known as isothermal 


ess, the steel is heated above the 
critical temperature (austenitized), 
then 
mined temperature, which depends 


transformed at a_ predeter- 
upon the analysis. This operation 
requires two furnaces or salt baths 
one for 


one for austenitizing, 


transformation. 


Lamellar pearlitic structures are 
generally associated with machin- 
ability in carbon ranges from 0.20 to 
0.60 pet, provided the hardness does 
not exceed the optimum maximum 
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He designed a 
/ new interchange 
for radio traffic 


This AMF engineer, part of an 
AMF-U.S. Army team, solved the 
problem of traflic delays and personal 








danger in manual re-connection of 
jumpers when interchanging R.F. 
transmitters and antennas. 


His solution is a push-button-op- 
erated, coaxial crossbar switching 





system, using vacuum switches for 
circuit selection. A typical system 
consists of 4 transmitter inputs, 7 
antenna outputs plus a dummy load, 
ina 4x8 matrix that can be mounted 
in a 19” rack. It can be controlled 
locally or remotely over any type of 
communication network having a 


bandwidth of at least 200 cycles 


AMF'’s coaxial crossbar switching 
system provides 100% flexibility in 
circuit path selection and accommo- 
dates power levels as high as 500,000 
watts and frequencies up to 30 mega- 

les. It allows 100% utilization of 
| transmitting equipment. Stubs 


are automatically eliminated 


To insure fail-safe operation, 
power is required for the vacuum 
witches on/y during change of con- 
dition. Selection rate: 1 per second. 
Operating transmitters are safety- 


locked to insure a load. There 


ards from open wires or 
] f power to 


Single Command Concept 


A\MF’s imagination and skills are 
a mate operational 
vide range of engri- 
rroduction capabilitic 
to accept assignments 
age from concept through 
‘lopment, production, and serve 
ice training...and to complete them 


fastel in 
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USAF Sees Small ICBM as Future Weapon 
P Lightweight missile would halve Minuteman’s weight, cost; sys- 
tem will be Aerospace Corp.'s first project. 


Trunkline Traffic Falls Below Predictions 


P Prospect of reaching 14 
slight in view of slack first half 


gain originally forecast for 1960 seems 
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When crews of SAC’s Ist Missile Division successfully launched the USAF ICBM Atlas from Vandenberg Air Force Base, September 
9, 1959, the world became aware that the United States had brought into being a formidable retaliatory power for peace. Within four 
months after the first operational launch, the Air Force doubly underlined this missile’s capability. On a single day, January 26, 
1960, the 16th and 17th consecutive successful Atlases were fired intercontinental ranges to predetermined targets from both At- 
lantic and Pacific bases. 

After only five years of intensive development, including concurrent research, testing and fabrication under this nation's top mil- 
itary priority, Atlas is extremely versatile as well as powerful. It was the Project Score satellite vehicle and is scheduled for use in 
Project Mercury, the Man in Space Program, and in other space exploration missions. Thus, used as a booster for space projects, 
Atlas provides the nation with a key capability in scientific as well as military applications. 

Space Technology Laboratories provides the systems engineering and technical direction for the Atlas as well as other portions 
of the Air Force Ballistic Missile Program. Much of what was learned in building Atlas has helped cut the lead-time in the develop- 
ment of such other Air Force Ballistic Missiles as Thor, Titan and Minuteman. 

Among the industrial organizations which have worked in concert in developing Atlas are such major contractors as: Convair, 
Division of General Dynamics Corp. for airframe, assembly and test; General Electric Co. and Burroughs Corp. for radio guidance; 
Arma, Division of American Bosch and Arma Corp. for inertial guidance; Rocketdyne Division of North American Aviation, Inc., for 


propulsion; General Electric Co. for re-entry vehicle; Acoustica Associates for propellant utilization. 


intercontinental ballistic 
missile...is helping to 
bear the burden of today’s 
power for peace 


The continuing development of Atlas as well as other USAF missiles and related space probes, has created impor- 
tant positions on STL’s technical staff for scientists and engineers with outstanding capabilities in: thermody- 
namics, aerodynamics, electronics, propulsion systems, structures, physics, computer technology, telemetry, and 
instrumentation. If you believe you can contribute in these or related fields and disciplines, you are invited to send 


your resume to: 


SPACE TECHNOLOGY LABORATORIES, INC. ~~ 


P. O. Box 95004, Los Angeles 45, California, Attention: Richard A. Holliday Los Angeles « San Diego 


Santa Maria « Sacramento + Denver « Cheyenne « Cape Canaveral * Washington,D.C.+* Manchester, England + Singapore * Hawaii 
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EDITORIAL 





Missile Blackmail 


Events of the past week following the U-2 episode and 
the Paris summit conference should shock every American 
into realizing the bold, ugly outlines of the Communist 


threat to our immediate future Even the most pessimistic 


inalvst of the international situation, and we have found 
littl use for optimism im recent vears, would hardly 
dared to predict the sequence or the magnitude of the 
this country has suffered in its international 

tions 
Perhaps the combination of Nikita Khrushchev’s arrogant 
burving” of the Monroe Doctrine, his threat to intervene 
in the Western Hemisphere through Cuba, and the cynical 
issassination of a USAF RB-47 clectronic reconnaissance 
plane im international airspace should finally enable the 


American people to see the spots on the leopard leaping 
it their throats and at long last arouse our complacent 
leadership to the fact that there are more important events 
occurring than another round of golf 

Behind this series of shocking events and the others that 
ire sure to follow in this dismal summer lies the funda 
mental fact that cither through intent of stupidity oul 
national leaders to 
develop in the kev clements of military power between this 
country and the USSR 
predicted in great detail by both military leaders and 


outlined 


have permitted a significant disparit 
The missile gap of the 1960s was 


consequences wert 


th accuracy that 1s now being confirmed by events 


believe those who 


knowledgeable civihans. Its 


Unfortunately this country chose to 
dismissed the missile gap as a figment of munitions makers 
imagination In the final few vears of the Fiftic 


remained fe I 


te nsure 
our survival during thes« perilous vears of the Sixtx We 
re now in the midst of the missile gap Its consequences 


We are being subjected to the most 


] ] 
significant decisions, we did littl 


re readily apparent 
brutal sort of international blackmail—missile blackmai! 

Mr hrushchev believes he has sufficient ICBMs to 
make effective his threats to blast anv adversary with nuclear 
tipped rockets on a wide vanety of provocations ranging 
from the use of foreign bases by U. S. planes to the defens 
of U.S. bases in the Western Hemisphere from local aggres 
sion. To demonstrate the technical ability of his ICBMs 
he has staged a series of test firings into a mid-Pacihc 
impact area where we have ample technical instrumentation 
to measure their performance in great detail 

At the same time Mr. Khrushchev has been demonstrat 
ing his ICBM capability, the USSR has been engaged in 
1 crash program to enlarge and improve its air defense 
vstem. During the past two vears new supcrsonK fighters 
with auxiliary rocket power boost, new types of radar with 
greater altitude capability and new tvpes of anti-aircraft 
missiles have appeared in significant quantity increases in 
the Sovict air defense system. 

It is meaningful that somebody in the USSR ordered the 
destruction of the USAF RB-47 even though it was still in 
international airspace. After the embarrassment of the U-2 
penetrations the USSR badly needed a convincing public 
demonstration of its air defense capability just as it staged 
the Pacific missile shots to prove its competence in the 
ICBM field. In his press conference Mr. Khrushchev went 
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nd reasonably accurate detail on the tech- 
f the B-47 and pointed out that this type 
it in our strategic bomber fleet. Then 
tion of the RB-47 by Soviet fighters 
t U.S. strategic bomber strategy is as 
n which it depends 
hev has publicly established the two 
ds to practice missile blackmail on the 
llies—a verifiable ICBM capability 
over 8,000 mi. ranges and an air 
gned to prevent the bulk of SAC’s 
t from penetrating the Soviet Union 
li 
that, properly applied, would pull the 
Khrushchev’s carefully constructed mis- 
ques. A counter-ICBM force of effec- 
nd hardened would nullify his current 
Equipment of the SAC bomber fleet 
tir-to-ground missile would also make 
defense svstem by searing great pene- 
before either fighters or anti-aircraft 
h the attacking bombers. A B-52 fleet 


Hound Dogs and supported by sufficient 


equipment to maintain an airborne 
most of the cards in Mr. Khrushchev’s 
ind 
ital elements do not exist today in the 
f Strategic Air Command. Regardless 
ons have been created by Administra- 
none of these weapons are in opera- 
They won’t be for some months and in 
to come. What have we done to 
duction and equipment of our strategic 
veapons? Precious little! They have all 
t a relatively leisurely pace, dictated pri- 
‘t military, considerations—a pace based 
it no real Soviet military-technical threat 


rovide SAC with the air-to-ground pene- 
1ugmented B-52 and jet tanker fleet, the 
nd a truly significantly sized and timed 
rogram—all as fast as possible—is costing 
more in terms of this country’s future 
price of these measures, no matter how 
| management might have been. 

SSR stop with missile blackmail. If and 
the necessary effort to boost our strategic 
etitive parity or superiority, we can expect 

their blackmail technique into a new 
ter space. Satellite blackmail is certainly 

t timetable if and when its missile black- 
hnically and diplomatically obsolete. 
nhower has warned the Soviet Union that 

urrent policies toward this country will 
nsequences.” Every American will look 
mergence of United States policy designed 


lackmail and the cynical slaughter of Ameri- 


nternational airspace. 


—Robert Hotz 
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PNEUMATIC SYSTEM FOR GROUND SUPPORT 








No other system this size 
does so much and costs so little! 


This new Cornelius pneumatic system is exceptionally small in 
size but it 1s capable of providing all the basic functions of 
much larger and heavier ground support compressor assemblies 
t does the work of much larger units at far less initial cost and 
at lower operation, transporting, storing and shipping costs 
Here are 3 good reasons why this system greatly improves the 

flight line service of airlines and air wings everywhere 
) The complete assembiy measures only 9.5 cu. ft. (30" x 20” x 
27”). Weight: I than 250 pounds. Ideal equipment for airlift 
re in the world. One man 


operations and retriever service anywt 
Retriever service — This new Cornelius com- can easily roll the complete equipment from one location to another. 
pressor assembly, Model 3800209, is invalu- Iwo men can easily load 
able for retrieving “downed” aircraft. It is 7 This complete pneumatic syst includes compressor, 4 cycle, 


into any vehicle 


} 
easily flown to any location to provide com- 4.7 h.p. gas engine driv 00 if f ttl which holds 25 cu 
Teleal ' > " *r c ‘ -!/ < . é 
plete pneumatic service for aircraft of all ft of free air). adiuste (fron ; psi) pr re regulator de 
types. livery valve. automat nomsture ums vemical drier, relief valves 
3800209 — and check valve It i gn { t warm air heaters under 


{ 


Military Identification for Model 
i0, Type ACU- arctic Operating conditior 


Federal Stock N 4310 
) \ P| \ ‘ani 7 17 } , 4 , fa é 1- , j 
2/M Ind II s 5986 F ‘FF — jie 3.) This assembly can ‘ I ryvice accumulators, actuators, 
fication ( ) ( y el vet P 

ication M 2-298) 5 pneumatic system reservon ( u and other miscellancous 
pneumatic gear. It provides clean, dry air at regulated pressures to 
3000 psi and at volumes of u 4 cfm free air 


For more detailed information and performance reports on this and 


other Cornelius compressor assemblies, write or phone: 


N ; 
THE (cinellus COMPANY Aero Division 554 -39th Avenue N.E. * Minneapolis 21, Minn, 


Pioneers in Pressure Systems for Flight 








WHO'S WHERE 








In the Front Office 


Bell Aerospace Corp., Buffalo, N. Y., a 
subsidiary of Textron, Inc., has announced 
the following as officers of the new corpora 
tion's three divisional companics Bell Aero 
systems: William G. Gisel, president; Dr. 
Walter R. Dornberger, James E. Davis, John 
A. von Lonkhuyzen and Peter J. Wacks, 
vice presidents; Norton C. Willcox, vic« 
president and controller. Bell Helicopter 
Edwin J. Ducavyet, president; James F. At 
kins, executive vice president; Roy Coleman, 
G. B. Clark and Bartram Kelley, vice pres 
dents; Theodore R. Treff, treasurer. Hy 
draulic Research and Manufacturing: Carroll 
M. Martenson, president; Stuart A. Baker, 
vice president and controller 

Dr. Charles J. Kensler, vice president in 
charge of the newly established Life Sc: 
ences Division of Arthur D. Little, In 
Cambridge, Mass 

Dr. Arch C. Scurlock, a director, C-E-I-R 
Inc., Arlington, Va. Dr. Scurlock is co 
founder and president of Atlantic Research 
Corp 

Ray O. Ryan, president and a director 
Summers Gyroscope Co., Santa Monica 

Theodore Grant, vice president and West 
em office manager, Acrospace Industrics 
Assn., succeeding Capt. Leland D. Webb 
(USN, ret.), retiring 

H. Fletcher Brown, vice president and a 
sistant to the president of Lockheed Aircraft 
Service and Lockheed Aircraft Service-New 
York, with offices in Ontario, Calif 

John P. Gaty, retiring as vice president 
ind general manager of Beech Aircraft 
Corp., Wichita, Kan., to devote more tim 
t personal intcrests 

Brig. Gen. Francis C. Gideon, director of 
Air Materic! Command's new Data Systen 
Directorate, and Col. Howard B. Seim, Jr 
deputy director 

Joseph A. Stein, deputy director of publ 
information, National Acronautics and Spa 
Administration, replacing Herbert H. Rosen 
now a de puty in the new NASA office f 


technical information and education 


Honors and Elections 


Dr. Theodore von Karman, chairman of 
NATO's Advisory Group on Acronautic 1] 
Research and Development, has received th 
American Society for Engineering Educa 
tion's Lamme Medal for distinguished con 
tributions to engineering education and rm 
search. Other ASEE. awards: Dr. Maurice J. 
Zucrow, Atkins Professor of Engineering at 
Purdue University, the Vincent Bendix 
Award for exploitation of basic r 
search in the field of jet propulsion , 
Dr. Robert B. Bird, professor of chemi al 
engineering at the University of Wisconsin 
the George Westinghouse Award for “ 
introducing basic science into engineering 
education.”; Dr. Ali B. Cambel, chairman of 
the Mechanical Engineering Department at 
Northwestern University, the Curtis W 
McGraw Award for originating new con 
cepts and methods in a research program 
in acrothermochemistry, magnetohydrody 
namics and plasma physics 

(Continued on page 146) 
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INDUSTRY OBSERVER 


sued next month by National Aero- 
nautics and Space Administrat ystem components for the Nimbus 
meteorological satellite. Nimb | two to three years from operational 
status, is projected to have t \0-line, improved resolution vidicon 
cameras, one of which will be ble of being aimed by ground control. 
Tiros I carried 500-line vidicon 


> Bid requests are scheduled t 


Cameras may be tried initial] ros I] 
cameras 


P Soviet scientific research ship Yu. M. Shokalsky, equipped to launch 
meteorological rockets, has made its first firing run in the Black Sea. Rockets 
are carried in a hold beneath the forward deck. Instrumented nose section 
is attached before the rocket is raised through a special hatch. Ship can 
remain at sea 120 days. 


NASA by major rocket engine manufac- 
mtract leading to large solid propellant 
of thrust. Contract award is expected 


© Proposals are being submitt 
turers in competition for a st 
boosters of at least one million | 
within a month. 


>» Both NASA and Air Force are investigating the possibilities of reverse flow 
nozzles for liquid and solid propellant rocket engines. Liquid reverse flow 
engine would use an annular nozzle, have a flow chamber only one-fourth to 
one-third the length of a conventional bell nozzle delivering the same thrust. 
Principle is of interest mainly for application to very large engines, where 
engine length is great enough that the saving is considerable. 


> Lockheed Aircraft Corp. has tested more than 30 small scale models of 
high-speed vehicles from Mach 2 Mach 18 in tunnels at the Von Karman 
Gas Dynamics Facility and Arn Engineering Development Center. Tests, 
done under USAF contract ected to corroborate a theoretical study 
of the aerodynamics of such vel ind to lead to development of a design 
manual for winged hypersoni chicles 


> Mating of Redstone booster and McDonnell capsule for the first sub- 
orbital Redstone flight in Project Mercury is under way at Marshall Space 
Flight Center. Booster has an extended tankage and instrument compart- 
ment similar to Jupiter-C space booster and uses the more powerful Rocket- 
dyne A-7 Redstone tactical engine, which delivers 78,000 Ib. thrust. Vehicle 
will have a control system but no guidance system, since shots require only 
simple ballistic trajectories. 


proposed to Army an amphibian cargo 
ind powered by four 1,500-Ib.-thrust 
turbofan engines. It would ha ng tail hinged at the top. Joint would 
be at a 45-deg. angle, allowing ig from above as cargo could be taken on 
from ship at sea. Range of 3 3,200 mi. would allow it to carry cargo 
from a freighter at sea to a p 1,500 mi. inland 


> Air-Craft \larine Engineeri 
urcraft weighing about 30 


> Soviet scientists have described efforts to disperse clouds and fog by means 
of powerful sound generators as partially successful. Experiments were 
carried out on a mountain slope under natural conditions. 


> Increased emphasis on devel nt of beryllium as a structural metal has 
been recommended by NASA's Research Advisory Committee on Structural 
to be warranted by weight gains that 
ition space vehicles, which are expected 
lume than the Mercury capsule and its 


Design. Development cost ap 
bervllium would offer on ehin l-get 
to have a much larger internal 
follow-on vehicle 


> Ukrainian Academy of Sciences will establish a Physio-Technical Institute 
of Low Temperatures to do research in low-temperature electronics, mag- 
netism, resonance phenomena in solids, electroconductivity and supercon- 
ductivity, plasticity and strength of solids and thermodynamic properties of 
liquefied gases. 
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SAT?. . SILICON SURFACE ALLOY TRANSISTORS 


_ APPLICATIONS _ 


2N485 Amplifier, Switch, Contro! 
2n496 =| Switch 
2nitis Amplifier, Switch, Contro! 


2N1118A | Amplifier, Switch, Control | 


2mi119 =| Switch 
21428 


21428 | Amplifier, Switch, Control 


| Amplifier, Switch, Control | 


_ FREQ. (Mim) 


fmax-8 me 
| fr-7.2 me 
fmax-8 me 
fmax-8 mec 
| fr-7.2 me 
fmax-18 me 
fmax-18 me 


4 


SPECIAL PROPERTIES © 


Vce=25v, TO-1 case 

very low V saturation, TO-1 case 
electrical equivalent of 2N495,T0-5 case 
high beta version 2N1118 

electrical equivalent of 2N496, TO-5 case 
low cost, high beta, TO-1 case 

low cost, high beta, TO-5 case 


SADT?. . SILICON SURFACE ALLOY DIFFUSED-BASE TRANSISTORS 


{All TO-8 cases) 
APPLICATIONS 


| Switen 


| Med. Frequency Amplifier 


| | Med. Frequency Amplifier 
| Med. Frequency Amplifier 


| High Frequency Amplifier | 
High Frequency Amplifier | 
| High Frequency Amplifier | 


261472 Switch 


21663 


| 
| Switeh 


FREQ. (MIN.) 


T tr- 75 mec 
fmax-43 mec 
fmax-43 mec 
~43 mc 
-125 me 
fmax-125 mc 
fmax-125 me 
| fr-75 me 


fmax 


fmas 


| 
| f7-100 me 


SPECIAL PROPERTIES 


superior temperature stability 
low beta (video amplifier) 
medium beta 

high beta 

low beta (video amplifier) 
medium beta 

high beta 


| very low V saturation 
| superior temperature stability 
superior temp. stability 


high beta 
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PHILCO SILICON 
HIGH FREQUENCY 
TRANSISTORS 


Phileo SATs and SADTs have established the 
industry’s greatest history of reliability in high 
frequency silicon transistors. They were the first 
of this type to be made available in production 
quantities and have been used extensively in 
thousands of critical military and commercial 
applications. Philco also has led the industry in 
the development of high-speed automatic produc- 
tion methods which have made possible a steady 
reduction of prices. This leadership in both reli- 
ability and low price results in the greatest per- 
formance per dollar in the high-frequency silicon 
field. For complete data, application information 
and prices on any of these silicon types, write 
Department AW71860 


PHILCO 


=| Famous fer Quali ity the World Over 


LANSDALE DIVISION e LANSDALE, PENNSYLVANIA 











ARPA Shuffle 


U-2 Flights 


Space APU 
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Washington Roundup 


Under latest Pentagon organization change the Advanced Research Projects 
Division of the Institute for Defense An IDA) will now provide technical support 
directly to office of Dr. Herbert Yor! tor of defense research and engineering, 
instead of only to Advanced Researc] ts Agency as prevously. Division is now 
called Research and Engineering Support Group, with William Bradley as acting 
director. The shift is another move ggests that ARPA and its functions are 
gradually being absorbed directly int York's organization 


Administration still has not indicated how much it will spend from the extra $700 
million in defense funds voted by Cong bove President Eisenhower's requests 
But Defense Secretary Thomas S. Gat iow savs he is “sure that we would want 
to use some of them to expedite some of | veapon systems we have on the way.” 

Ihere have been signs that the Budget Bureau might not release the extra funds, 
and it is certain that the bureau wou ke to see as little of the $700 million spent 
as possible 

What Defense plans to do is to take the extra money into account as it plans its 
Fiscal 1962 budget—asking a little less t t would have if Congress hadn't added 
the new mone 

Gates points out that the increase was only about 1.59%, and says that “verifies 
the position that the Administration has taken that this is an adequate defense [budget 
and appropriate to secure our nationa t wer the vears ahead.” 

Although New York Gov. Nelson Rockefeller wants the nation to spend another $3 
billion for immediate defense needs, Gat there’s no difference between Rockefeller 
and himself in the fact that they bot! we should be strong and we should 
lead from strength in all our foreign pol roblems.” As for the $3 billion difference, 
the question of size of the budget is a tt f judgment, Gates said 


On the questions of U.S. military bases abroad, Gates believes that the nation now 
is doing a good job of maintaining al nd friendships in spite of what he called 
“troubles that break out because of w ganized minorities.” 


Despite official reassurances here that no Lockheed U-2 reconnaissance aircraft are 
fiving outside the Western Hemisp \l ww continues to tell Arab nations by 
radio that U-2 Spi flights in the Mi t are still going on 

Most recent Russian broadcast used the device of quoting Greek and Egyptian 
newspaper report The Greek paper t American 10-10 air detachment is now 
completely devoted to carrving out ¢ g tivities against Arab countries. For this 
purpose American aircraft use the n in Turkev, Libva and Saudi Arabia.” 

A Cairo weekly said that four U-2s had carried out regular spving flights over 
North Africa during May. Russian t ike the point that the flights go on in 
spite of Soviet warnings and even President Eisenhower said thev had been 
stopped. The radio reports end wit! Communist commercial against the use 
of foreign bases by the U.S 


Russia also continues to insist that U-2s are based near the city of Alice Springs 
in central Australia. They sav Prime } \lenzies has said that the base 1s used 
only for meteorological observatior ge that in the Washington vocabulary, 


. : 
metcorologica nonvmous with 


Air Force Scientific Advisory Board has formed a new committee on non-propulsion 
space power to provide technical guidance both to USAF’s chief of staff and to the 
Director of Defense Research and Engineering. The group will survey state of the art 
and Defense Department programs r energy conversion and make recom- 
mendations for improvements wh (he committee co-chairmen are 
Dr. Arthur Bich], University o lif Dr. E. E. Plesset, who heads E. H 


Pl sset Assoc lates 


Senate Preparedness Investigating Subcommittee has concluded that successful 
development of a manned weapon system such as the North American B-70 Mach 3 
bomber could advance development of a supersonic transport and would be an important 
step in the progress of controlled flight. | supports an earlier statement by the 
House Committee on Science and Ast tics that the future of a U.S. supersonic 
airliner is closely linked to the B-7 AW July 4. p. 38 House group urged 
National Acronautics and Space Adn tration to assume a leading role and produce a 


definite plan for developing a U.S. sup ransport —Washington Staff 
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ARTIST conception of third-generation intercontinental ballistic missile mobile deployment shows trailer transporter-launcher which would 
elevate small lightweight projectile for firing from the trailer at any location during its regional travel. Trailer would be expendable. 


USAF Sees Small ICBM as Future Weapon 


‘\ I 


idl 


Lightweight missile would halve Minuteman’s weight, 


cost; system will be Aerospace Corp.'s first project. 

Washington—A third-generation intercontinental listic missile svstem, 
with critical requirements of small size, motor mobilitv and low produ 
tion and operational costs, is being projected by Air Research and Develop 


ment Command's Ballistic Missile Division to r state-of-the-art technolog' 


+ 


envisioned for jumps of approximately five and 10 vears from today 


1 
; 


Advancement of the program would be one of the first prime 
Aerospace Corp., new civilian nonprofit advance-planning and 
management arm of the Ballistic Missile Division 


Designated Svstem Studs juire 
ment (SSR) 7790-19782, I] Mobility of the small ICBM ld ( » a request for 


ICBM project might im Ive an expend ccced that projected for railwa rd roposals was mixed, wit! 
iture of at | > billion he Jlovment nf thie ccond g¢ ration mpat thusia other 
research and development p! ( Minuteman ICBM, now under 
ing operational capability ment, probably would weigh on | 

The missile portion of the en to one-half of Minuteman’s ma T had submi luntary props 
informally referred to in industr body an equivalent strategic capabilit third-generation ICBM programs to the 
Midgetman or Shrimp, represents | for pethaps half the cost nilit 
direct opposite of earlier military think Ihe Ballistic Missile Division has « Some companies already participating 
ing, now abandoned, for deploving tablished only key basic parameters fo in the ballistic missile program were 
huge ballistic missile w rc wal the small, lightweight ICBM system onsidered to have an advantage because 
heed, greater in size than ce fir looking to industry members to supply — of having been able to apply a certain 
gencration Atlas and Titan ICBM untricd but plausible approaches. percentage of contract funds for prod- 
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uct improvement which conceivably 
could been directed to a third 
gencration ballistic missile 
Highlights of the projected studs 
¢ Briefing by BMD anticipated that all 
industry members desiring to participate 
in the unfunded studies for the third 
generation ballistic missile would file 
letters of intent by June 1 
© First phase of the unfunded studies 
third-generation — ballistic 
ubstantially within 
the state-of-the-art, with 1965-1967 a 
goal. Submission date 
t phase Sagas d proposals tenta 
tively is set for Scpt 1, 1960 
nn Four Ad of the unfunded stud 
I state-of-the 
translated into 
1970. Submission 
March, 1961 
but more like! 
ed studies or formal requests for 
ils, presumabh 


have 


vould COVCT 
1WVESSI concepts 


in Operation i] 


lates to a future “exotic” 


capable of being 
hardware by 
these proposals 1S 
mtractor sclection. 
would be consid 
cred after the unfunded proposals wert 
cvaluated 
While broad 
ti ot the 


left to 


proposals for character 
generally are 
kev requirements indi 
cated as necessary for the small, light 
ght ICBM are considered relativeh 
Fecling among some of the in 

it the briefing was 


isking a lot 


stem being 


industri 


participant 


} 
the military was 


System Requirements 


g state-of-the-art advance 
third-gen small ICBM  s1 


1 probabl would he projected 
nind Pcnct! ] 


Considernn 
ration 


requirements such 


th; t st] 


e ICBM 


ne 
1] ] 
range would distance 
mi. te 
e Targe ting capability could involv 


hal lity ( ] P 


propapdil 
with an outsid 


Span 


S,.UUU mi 


exceeding one-quat 


\A hic h 


] } 
a to embody terminal 


@ Guidance package, prol 
lit vould be 

weigh ikely not exceeding 

* P avload ( apability might 

: 600 Ib 

@ Long-time storable solid 


lant vill be required 


ng f Ih + 


nro 


' 


imp ec in the r 
1 This will 


radical advancement 


hnolog particularly 


gion 


Imp sc 


lant field. where outk 
pulse is in the region of 
nerements in the next 
latively low 
thereafter. Rela 


impulses for solid 


unable m 
followed by a re 
remental imerease 
ig! pecihc 
¢ attained without too great an 


} 
b 
but attaining these values with 


tical propellant from the stand 


point if safety is not easily achievabl 


Likelihood that formulation of solid 
propellants with high specific impulses 
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bring the effort 
‘exotic’ state-of-the-art 
Hybrid propulsion systems 
studied for the 
liquid propellant, in 
the catalvst for the 
of liquid to 


would und equipment 


from the 


probably would separate 
van to provide safe separation 
stance at firing 
lor sufficient 
effect, fter withstanding enem 
solid mediun iblvy in excess of 20,000 
trucks would be deploved in 

nation-wide operational scheme for 
firing from any location. It’s likely that 
would dictate that the trans 
orter-launcher be de 
e High mobility-capability for f the ither 
invulnerabilit vill heme to permit sal 
truck trail 


launcher 


ipplication retaliatory capabilits 
ittack, prob 
transporter 
the proportion juncher 
terial being relatively small 

ycllant 
} 


equired to be non-cr' 


probabl 


Liquid 
oOgeni OnOTHICS 
stroved at firin 


than design th 


golic Or monoprope llants 
missile 
involve truck launching 
ynbination tt iging 


cs 
with cushioning iracteristi hic 


ot thes« loaded 
would be 40,000 Ib 
20.000 Ib 


in-tvp weight of on 


s probabl 


it wide f $5,000 D Ib. with about being 


light 


COM Mpd 
terrain located to an optimum small 
The | incor veight mussile 


echanism levate the 


being hauled | 
l'ruck manufacturers, reported to be 
ticipating the requirement 
projecting transporter 


firing position, and provide ilread\ 


} , ; saul 
launch. Th ire engaged im 


pad tal for 
k 


tru iuncher 


UAW Signs at Lnited Aircraft omnes 


to run. It was this contract 
\ircraft’s Con that was scrapped for the new ra 
veek Bell also will provide a new pension 
lan, fully-paid by the company, for 
Whi ‘ hourls employees 
Lockheed’s Georgia Division at Mari- 
tta last week signed a two-vear contract 
ith the International Association of 
Machinists, calling for incorporation of 
present six cent cost of living bonus 
base wages and continuing the 
for the two-vear period 


ntaiming | SIOTHS 
niaining aun de ign 


ik inal } nths 


cost 
f living bonus 
4 


Workers will get a seven cent hourh 


m July 10, 1961. Benefit 
ments of $50 for each 
$500 for 10 


iwe IMcTease 
lude la 
vear af 
ind vacation and 


ft pa 
5» + 
up te 
insurance im 
ckheed, negotiations 
lnmediate 


; 


Sign of 
1S week. Lockhee 
Missiles and Space Division talks with 
IAM still were centered on the is 
| sification, and the Ca 
ofter is under studv b 
is calls for a four 


reasc this vear, retroa 


Division 
union. th cent 
plus incorporation 
ving bonus. Pro 
in hour 
verance pay pt 
f cost of living 
insurance 
Division 


iched set 


ree cent 


improved group 
W orth, Tex., C 
f General Dr 


namics ( orp. re 
tlement with th 


mvalr 


Federated Independ 
representing 
\ il] f rt 
will receive a four cen 
retroactive to June ( 
vear of two-vear pact, th 
idditional three 
nts, plus fringe benefits 
Negotiations still are under wav be- 
en Convair-Ft. Worth and the IAM, 


gaining unit for 


nt Texas | about 


$00 worke 


mon 


rs whe 


1] | 
irkers will get an 


clause mtract whicl bar ibout 9,500 workers 


27 





RB-47 Leads to Exchange of Warnings 


Washington—Shooting down of a 
USAF RB-47 reconnaissance bomber 
by Soviet Russia over the Barents Sea 
on July 1 produced a warning from Rus 
sia last week that the U.S. and _ its 
illies are “‘provoking serious military 
conflict” by continuing 
flights, and a counterwarning 
U.S. that repetition of such “unjustified 
iction” as the “wanton attack” on the 
plane (AW July 11, p. 32) over inter 
national waters will have “the st 
serious consequences.” 

Russia announced on Julv 11 th 
Soviet fighter had shot down the Stra 
tegic Air Command aircraft 13.67 mi 
from Svvatov Nos (Holy Nose) ¢ 
ifter its signals request 
RB-47 to land were 

Russia said it had captured t 
pilot and navigator and would tr 
under “full severity of Soviet law 
said it had found the body of t! 
in a life raft. It did not account 
three other crew members except t 
that the trained in photo 
clectronic reconnaissance 

In a strong note of protest t 
U.S. and in statements bv Pr 
Nikita Khrushchev, Russia linked 


th 


espionage 


by the 


nrst in 


ignored 


) 


were 


ige 


flight to espi 
uN 


C mph 


mn 
heed U-2 id laic 


the recent Russian theme that t 
using foreign bases for 

that viol 

Khrushche 


waited 10 d 


flights 


; 


pen d 
would explain the dis 
plane 





U-2s Shipped to U.S. 

National Aero 
nautics and Space Administration Lock 
heed U-2 aircraft Japan 
since May 1957, have been returned to 
the U. S. by ship. Three additional 
NASA U-2s remain in Turkey. All six 
have been grounded since May 1 


Washington—Three 


operating im 


when 


a Turkey-based reconnaissance aircraft 
was downed inside Russia 

U-2s in Japan were based at U. §$ 
Naval Air Station, Atsugi, 20 mi. from 
Tokyo. Minister Aiichiro Fu 


jiyama said Japan did not request with 


Foreign 


drawal, but there was considerable un 
over the fact that they 
located so close to Tokvo. Soviet Pre 
mier Nikita Khrushchev threatened de 


struction of bases from which spy planes 


easiness were 


are flown. 
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the plane disappeared that it had taken 
off from Brize Norton airfield in Eng 
land on an “electromagnetic research” 
flight to survey the earth's 
field as an aid to map making 
The plane's position was last re 
north of Russia's 
Peninsula and 275 mi. west of 
island of Novava Zemvla 
ind there was no deliberate violation cf 
Soviet territory, the U.S. said. A week's 
search was operated unsuccessfully from 
the airheld at Bodo in northern No 
the same which Russia said 
was to be the terminal point for the 
May 1 flight of the U-2 
Russia protested to the | 
land and Norwav. The Soviet 
dicated that Defense Minister 
Rodion Malinovsky had not « 
} 


magnetic 


aoe 
ported as 275 mi 
Kola 


the Russian 


base 


is much publicized orders 
with rockets against overseas 
U.S 
ders because the intrusion “wa 
in its early stages Asked how 
derstand this, Khrushchev said 

repeat: understat 
i) Malinovskv ha 


the warning 


; 


ines 
++ 


ICKC( 


1 
rnational 


rit 
ylot 
Order of th 
yarently wa 
Sr. Lt. Anatoliy 
vigation offi 
rac ind referred to a 


Ihe U.S ted that the RB-47’ 


prot 


uircraft that violated Russia’s bo 


flight was “entirely different in charac- 
ter’ from the U-2 flights, and said 
“The Air Force flight on July 1 was 
one of a continuous series of clectro 
magnetic research flights well known to 
the Soviet government to have taken 
place over a period of more than 10 
vears. Instructions to the crews mgidly 
require that the aircraft remain well 
outside the : 
The U.S. demanded 


copilot, Ist Lt 


urspace of Sovict terntor 
release of the 
hreeman B. Olmstead 
ind the navigator, Ist Lt. John R. Me 
Kone—something it did not do im the 
case of | pilot Francis G 
ind demanded that a U.S 
ive be allowed to “see thes 
mit delay It also demanded return of 
the body of thi pilot ( ipt Wilham A 
Palm 

The U.S. note 
usly”’ protested the 
Russia 10-day 
vhat had happened 

President Eisenhower said tw 
ifter the Russian 
the U.S. is “ready and willing” t 
Nations Security 


que st fo 


Powers 
representa 
, 


men with 


solemnly and vigor 
illed 


iInnouncing 


incident and 
} 
delay in 


cevnical failure 


innouncement 


nN ick I 





Snooping Soviet Trawler 

W ashington—Heavily instrumented So 
viet trawler Vega conducted a full-scak 
electromagnetic expedition 
Atlantic AW May 


coming to within 12 mi. of 


snooping 
along the coastline 
16 p 33 
the entrance of Chesapeake Bay on Apr 
Navy 


imnouncement obviously 


* 


27, the said last weck 


In an aimed 
it helping to counter Russia's statements 
on the shooting down of a USAF RB-47 
Navy said the trawler had no fishing gear 
but carried 11 antennas capable of moni 
toring “every conceivable radio, radar 
ind electronics frequency 

The 200-ton 
Navy of interfering with operations of 


Washing 


Polaris 


trawler was accused by 
the nuclear submarine George 
ton in its launchings of dummy 
missiles in international waters off the 
northeast U.S. coast on Apr. 26 

\ dav later 


fleet operating area where Air Force and 


Vega passed through a 


Navy were conducting an air defense cx 
ercise. It was Lockheed 


P2V patrol aircraft and destroyers, and 


shadowed by 
many photographs were taken. On onc 


occasion, all of Vega’s antennas were 
removed from their mounts. Navy said 
Vega is a vessel of the Okean class and 
carries a large crew, including at least one 


woman 
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In contrast to handling of the U-2 
incident by the U.S. government, state- 
ments on the RB-47 case have been 
limited almost entirely to official docu 


Reds Down 17 U.S. Craft in Decade 


by two Soviet jet fighters while con- 
lucting a routine flight over interna- 


Washington—The recent RB-47 
dent brings the total number of U.S 


ments such as the State Department's 
protest note statements by Presi 
that have been care 
Secretary of State 


and 
dent Eisenhower 
fully checked with 
Christian Herter 
igainst U.S. allies over base 
felt heavily in 
ritain, where the Labor Party has been 
sing the Conservatives for clarifica 
of what nghts the U.S 
Minister Harold 
take up with 
the question whether ther 


Pressure 


igrecments was most 


has there 
Macmillan 


President 


modification or improve 
rrent arrangements 

da before the RB-47 an 

nouncement, Khrushchev had said that 

Sovict rockets now can hit unerringh 

inv part of the globe, and 

remark to the fact that 

naval base 

AW Jul 


| iM nhower 


ha i 
imo Bay 
President 

hat the U.S 


major 
Cuba 
had 
will ne permit 
rnational communism to dominate 

wernment in the Western Hemi 
RB-47 
repeated his state 
asked 
“to dispose of the 
othe 


treaty 


ence on the 
ishcher 
rocket accuracy, 


S. had 


what 


countnes and 
said the U.S.-Cuban 
the Guantanamo Bay 


ering th base 


not even have a time limit, and 

id “the Monroe Doctrine has outlived 
its time, has outlived itself, has died, 

to natural death Now the 
remains of this should best be 
buried every dead body is so that it 
hould not poison the air by its decay 

chrushchev called the RB-47 flight 
violation of our coun 

American 
ilthough Russia claims its ter 

waters extend to only 12 mi 
land. He said the aircraft 
headed toward Archangel 

Russia claimed the RB-47 carried 
two 20-mm. cannons and ammunition 
Asked if these were fired, Khrushchev 
said this was a question for “the mili- 
tary and the court. In any guns 
are installed in a plane not to sign 
1OUs 

Ceiling of the RB-47 is about 45,000 
ft.. Khrushchev said. “These planes are 
within the range of anti-aircraft fire. It 
goes without saying that they can be 
easily destroyed by fighters and conse- 
quently no rocketry is needed to destroy 
them. 

“However, the whole of American 
strategy is based on the use of these 
bombers. So, it has the same lot in 
store for it as that which befell the 
plane which made its provocative flight 
on July 1.” 


aN l 


doctrine 


“the new gros 


try’s airspace by an wal 
plane 
ritorial 


from was 


Case 
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iircraft shot down by the Soviet | 


over the past 10 years to 17 


number of crewmen 


dead or 


from these flights to 91, Sen. K 


Keating (R.-N. Y.) said last w 

Keating urged continuation 
flights “W 
def ms 


naissance 
give up 


saving 
missions 
national water simply becau 
if He pon 
would make pil 
by the Soviet 


} } 
benents as th 


touch bout 


: 
ition which 


id] 
War Il and the K 
Following the cases list 
e Navy Consolidated Vulte« 
hot dow the Baltic Sea 
1950 len crew members ar 
@ Navy Lockheed P2V shot 
Vladivostock, N 6, 19 
member il 1 
e USAF Douglas C-47, 
Hungary | trong winds 
the crew. intercepted by So 
ind forced to land 
N ) 1951. Crew 
U.S. custods 
e USAF Bocing RB-29 sho 
fighters off 


ne 
ing 


nort 


Wis 
ting I 
damag 
rv nre 
cean, Jan 
mbers rescu 
missing 
e Two USAF 


| 1 
bordel 


Cz h 
radar-detected 
unidentified 
The unidentified airct 
be two Communist 
flew uit of 
shooting down one F-84. The 


returned to U.S. custody unit 


+ 


e USAF Boeing RB-50 shot d 


out warning bv Soviet 


international waters of the Sea 


while performing a routine 
1953. One 


missing 


mission, July 29 
ber survived, 16 are 
@ Navy P2V shot down with 
international water 


ing Ovcr 


rf 


1S 


uircraft, M 


Siberian coast by two MiG-typ 


with Soviet markings while « 
a routine patrol mission, Sept 
Nine wer 
e USAF RB-29 shot 
MiGs while fiving a routine n 


down 


LISS 


rescucd, one is miss 


Republic F-84 jet 
ked r the U. S. zon 


MI 


Czecho 


MiG-! 


the east coast of Hokkaido and 


in Japanese territory near 
Nov. 7, 1954 
10 were injured. 

@ Navy P2V attacked withou 


’ 


Ne 
One crew member } 


PI 


tional waters in the Bering Strait, June 
22, 1955. The P2V was so damaged 
that it was forced to crash land on the 
hore of St. Lawrence Island, U.S 
rritorv. The crew remained in U.S. 
ustody 
e USAF North American T-6 training 
\ircraft shot down when it inadvertenth, 
flew over the de-militarized zone in 
Korea, Aug. 19, 1955. One crew 
ver killed, one injured was returned to 
U.S. custody by North Korea 
e USAF North American F-86 shot 
ywn by North Korean anti-aircraft fire 
inadvertently straved over the 
Mar. 6, 


+ 


returned to 


mecim- 


vhen it 
le-militarized zone in Korea 
5 Injured pilot was 
U.S. custod 

e Navy Martin P4M 


while ma 


hot down without 
varning patrol of 
the Formosa Strait by Red Chinese ai 
raft 32 mi. each of Wenchow, Aug 
22, 1956. Sixteen are missing 
e USAF Douglas C-118, which stravec 
icross the Soviet border of Armenia 

bad weather, intercepted bv two Sovict 
\hiG fighters 
to crash 


routin 


y 


ind shot afir causing 
land in Soviet territory. Jun 
1958. Nine crew members, inc! 
ng one injured, were returned to U.S 
e USAF Lockheed C-130 shot dow 
Soviet fighters when it straved 
Soviet territory near the Turkish bord 
Sept. 2, 1958. Bodies of 16 crev 
members returned to U.S l 
thers are missing 
@ Lockheed U-2, downed over Sovie 
territory May 1, 1960. Crew memb«s 
n Soviet custody (AW June 6, p. 26) 


custod' 





B-58 Crash Cause 


Los Angeles—Convair B-58 crash dur- 
ing engine-out tests at Mach 2 (AW 
Nov. 23, p. 23) has now been determined 
to have been caused by the inadvertent 
cutting of two engines instead of the 
intended one on the same side of the 
aircraft while in the Mach 2 speed range. 

Investigation revealed that the B-58 
pilot inadvertently retracted the air inlet 
spike on No. 3 engine instead of No. 4. 
This is a maneuver preparatory to cut- 
ting an engine at supersonic speed. 

Retracting the inlet spike allowed the 
shock wave to choke the air inlet and 
shut off the air supply for the engine, 
causing complete loss of power. When 
the pilot cut No. 4 engine according to 
the test plan he lost both engines on the 
same side and the resultant violent yaw 
maneuvers broke up the aircraft. 

Convair has since run tests cutting a 
single outboard engine at speed regimes 
from Mach 1 to Mach 2 without any 
serious effects. 














Soviets May Have Lured RB-47 


To Bolster Confidence in Defenses 


Washington— here is growing specu 
lation here that the Boeing RB-47 
downed by the Soviets was intentionally 
ambushed to bolster home-front confi 
dence in Russian air defenses, shaken 
by admissions of Soviet leaders that 
Lockheed U-2s had safely pene 
trating Russian airspace for se\ 

The RB-47, which the U 
equipped for ‘electromagnetic 
search,” presumably was probing ¢ 

teristics of Russian 
Arctic The 
} 


ih Is 


beer 


age and charac 
defenses in the 
carried a crew of six 
to include three electronic 
measures operators, ¢ irried in 
B-47 boml 


have ised po' 


} 
Wiic 


pod inside the 

The Soviets ma 
jamming equipment to black 
RB-47’s navigation radar and 
equipment, confusing the navigat 
causing the aircraft to venture t 
to Soviet borders where inte 

waiting. At a new 

Soviet Premier Khrushche 
Russia monitored commun 
tween the RB-47 

There also is speculation tha 
Soviets may have lured the RB-47 
ntional | 


iTS B 


were 


than normal by an int 
of its 


Ce 
and U 


C 
: | 
arly warning rad th 


l 
S 


ferret 


Ssance 
for a major 
only at the last 
to bait the 
turning on every ai 
ing anti-aircraft missi 
which normally are not operate 
tinuously. Such ferret operation 
conducted by single aircraft, rath 

a group, to prevent their approach 
triggering a major alarm. This is 

on the assumption that neither « 
would launch nuclear 
with an initial only one 
two aircraft. 

Military reconnaissance of ele 
magnetic radiation dates back te 
earliest military use of radio for 
munications when it amounted te 
more than eavesdropping. With th 
vent of radar in World War II, f 
activities expanded greatly to includ 
techniques for probing the coverag 
area of enemy radars in an effort t 
locate possible blind spots due to | 
topography or equipment design 

First recorded U. S. use of ferret ai 
craft for purpose 1943 
against Japanese-occupied Kiska in th 
Aleutians, using a specially outfittes 
Consolidated Vultee B-24. The mi 
sion showed a blind spot in radar co 
erage, resulting from a volcano, which 
enabled U. S. bombers to come in un 


moment, in 
pp sition 


adar, 


nervous 
1 
ill ible 


L; - 
le tracking rad 


in all-out 
ittack by 


such was in 
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detected at comparatively low altitude 

Equally important function of ferret 
reconnaissance is to determine the chat 
radar signals for 


icteristics Of enemy 


ise in developing jamming and elec 


] 


tronic countermeasures equipments and 
techniques 
Because the 
tion from onc 
dars docs not stop at its bor« 
carricd out bi 


clectromagneti 


country’s radios and 
lers ferret 
mother 


be 


ictivities can be 
from 


' 
Because 


nation uutside the former 
ind most militar 


operate at VII 


which 


ders radars 
radio equipments 
UHF o1 

ire limited to line-of-sight range due t 
irth 


microwave fre quenc 


curvatur desirable t 
reasonabh uuntry’s | 

pI I haractcristi 
interior. Reconna 
vhen the fert 


ited in h 


np order 
| in th 
is in ised 
intennas are ele 
urcraft are widely u 


For countries bounded by water 


ris why 


yuntries, whose maxi 
more than 600 t 
int, if 1s pe 


ifriendh 
limension is m 
it its widest pr 

ter l] ] +r ’ ; 
onnoit¢ ui ciectromagnen 
tion, even in the interior, withou 


: : 
lly crossing the countn 


Such is not the case for a large countt 
like the Soviet Union, which 

vhv the recently downed U-2 

to Soviet reports, carried fert 
But earl 
located primarily around the peri 
of a country, the bulk of electro 


netic re sance do 


ey 
i 


bound 


ing 


CIVCTS ince warming 


onnai 
der penetration 

The extremeh 

intercept electromagneti 


: 
radar and radio transmitter in 


sensitive re 


m 
installed in submarines and aircraft 
Although Khrushchev, in a_ recent 


news conference on the RB-47 downing, 





U.S. Breaks Off Soviet 
Bilateral Talks 
Washington—United States late last 
week told Soviet Russia that principles 
of the 
today as they were 


Monroe Doctrine “are as valid 
when the Doc 
trine was proclaimed.” At the same 
time the U. S. called off scheduled talks 
bilateral civil air agreement one 
day before Soviet 
leave Moscow, citing “recent Soviet ac 


tions and utterances” as the reason. In 


on a 
negotiators were to 


his remarks on Russia’s shooting down 
of a USAF RB-47, Soviet Premier Nikita 
Khrushchev had rejected President Eisen 
hower’s recent reafirmation of the Mon 
roe Doctrine and said the Doctrine “has 
died” and “should best be buried.” 











did not specifically charge the aircraft 
with an intentional intrusion of Soviet 
borders, his heated charges were in 
tended to imply a deliberate violation 
here appears to be no valid reason 
for a physical penetration of the Sovict 
border on a ferret mission, unless a very 
deep physical penetration is intended, 
in which case the RB-47 is not the logi 
cal vehicle for the job. ‘To venture a 
few miles inside the Soviet borders in 
tentionally, merely in the hope of prob 
ing a few miles deeper into radar de 
justify the risk 
Furthermore, anv Soviet radar so lo 
ited that it could detect an 
before or at the time it crossed the 
Soviet borders could be 
ferret aircraft without 
Ihe sensitive receivers carried bi 
craft normally can detect en 
radar at 50 to 100 
than the radar can detect 
raft. The reason is that the 
from the echo which has 
| off the aircraft and ha 


, , 
weakened (attenuated) by 


fenses, would hardh 


intruder 
detected bv a 


‘sing the bor 


intenna 
f the RB-47’ 
CIVCTS which itself would 

w to abort the 


» base, the aircraft counter 


the return to the radar 


Barring failure 
mission 
neasures operators should have known 
that the airplane was under Soviet radar 
before the Sovict 
the airplane was approaching—un 
the Soviet blacked out 
lure, and other detection means 


infrared wh 


cillance long 


radars were 
h emits no radia 


track the air 


operating 


used to 
Soviet radars 
vould have known the heavy 
interception if the 
ipproached or penetrated 
lor these reasons, the United States’ 
official reph to the Soviet charges on 
the RB-47 with the 
logic of the situation when it savs the 
different in chara 
U-2 incident in Mav. The 
the flight was 


of clectromagneti 


he ing 


were 


border was 


] 


(ppears to 


square 
fl ght was “entirely 
ter” from the 
[ S 

ontinued series 
research flights well known to the Soviet 
taken place over a 
Instruc 


not one ot 


government to have 
than 10 vears 
these 
aircraft remain 
Soviet 


period of more 
tions to the crews of lirplanes 
rigidly require that the 
vell outside the 
terntor 

The host of similar 
p. 29) of ferret aircraft 
the Communists during recent years 
belies the shocked indignation displaved 
by Khrushchev over the recent RB-47 
As one observer put it: “If 
ferret flights are news to Mr. Khrush 
chev, he had better beef up Soviet 
radar defenses and check up on Russian 
pilots probing U. S$. DEW-Line radar 
defenses. If they’re not engaged in ferret 
work, they must be planning to make a 
break for freedom.’ 


lirspace of 


incidents (se 
shot down bi 


incident 
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Disputes May Delay 10 Atlas Complexes 


Washington—Unsolved jurisdictional 
dispute between missile contractors and 
building trades may further delay op 
erahonal readiness of 10 Atlas intercon- 
tinental ballistic missile complexes now 
under construction. Labor Department 
now is deciding how much of the base 
activation phase is construction and 
how much is legitimate extension of 
development work required to make 
ready missile support systems. Decision 
is certain to affect Titan and Minute 
man site construction 

Defense Secretary Thomas S. Gates 
ordered Air Force and Army to tighten 
management proc edures after admitting 
that the three-site Omaha complex has 
slipped by as much as five months (AW 
July 11, p. 25). Major delay so far is 
in Phase I, which calls for delivery by 
Army of a site to Air Force Ballisti 
Missile Division ready for ground sup 
port equipment. Phase I is the respon 
siblity of the Corps of Engineers and 
Labor Department says there is no ques 
tion that it is all construction. Unless 
determination is made on percentages 
of construction vs. technical areas before 
Phase II (installation and checkout 
goes into high gear, stoppages are likely 
when Convair brings in emploves to 
install support equipment 


Serious Delay Limited 


Serious delay in the Atlas program 
apparently will be confined to the three 
Omaha and the complex at 
Warren AFB, Cheyenne 
I work also is under wat 
at Fairchild AFB, Wash., Forbes and 
Schilling AFBs, Kan., Lincoln AFB, 
Neb., Walker AFB, N. M., Dvess AFB 
lex., Altus AFB, Okla., and Plattsburgh 
AFB, N. Y 

One Defense spokesman attributes 
Atlas construction difficulties to a series 
of interlaced labor troubles caused by 
the attempt to accomplish a task at 
wartime pace but in a peacetime situa 
tion 

Rep. Glenn Cunningham (R-Neb 
places part of the blame on the bid 
jobber system of contracting and he 
said he will reintroduce a bill in the 
next session to require prime contractors 
to name subcontractors at the time of 
the bid. Malan-Grove Co. has prime 
contract for the Omaha complex, but 
90% of the work is being done by sub 
Major portion of work at 
directly by prime 


site it 
Francis | 


Wvo. Phase 


contractors 
other sites is done 
contractors 

The government is required by the 
Comptroller General to award con 
struction contracts to the lowest respon 
sible bidder, with ability to obtain 
performance bond the criteria for re- 
sponsibility. Defense spokesmen concur 
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with Cunningham that the contr 
broker svstem is not desirabl 

brokers gencrally have little exp 
in managing large organizat 
shop around for subcontrac 


they have won awards 


; 


Cunningham's measure woul 
hibit extensive post-award 
ind make it mandatory that all 
tractors be identified within 
of the contract award. When 
bill was introduced in 1957 
posed by Defense Department, At 
Energy Commission and Gen 
ices Administration 

In the Omaha job, Malar 
awarded subcontracts to 46 fin 
quently as many as 30 individual f 
worked in small areas, with 
snarls in scheduling, _ priorit 
control 
iting the management 
lem is lack of a single defens« 
Expediter Ballistic Missile | 
comes closest to being mana 
though Army Corps of Engin 
the construction bid and ha 
sibility for Phase | work 

Air Force commends the A 
dedication and skill in the At 
but at the same time feels it ha 
capability to manage the vast 
Because of the percentage of 
read ynpleted it is not lik 
USAF at this time will revive 
tive issue of establishing its ow 
Except f 


( omph 


+} 


visory cnginecr COrps 





Soviets Claim Records 


Washington—Soviet Union claims heli 
copter distance and speed records in twe 
classes with the single-rotor Mi-1, and a 
world glider speed record for women 
Fedor Belushkin flew a_ 1,000-km 
(620 mi.) closed course in an Mi-] at an 
141.392 kph. (87.8 


Anna Geppe net 


average speed of 
mph). Russian pilot 
flew an Mi-1l straight-line distance of 
about 550 km. (342 mi.) for a world 
helicopter distance record for women 
according to Soviet sports officials. The 
flight required 3 hr. 38 min., at 93.7 
mph., breaking a record claimed earlier 
for Tatiana Russivan who had flown an 
Mi-l over a 500-km. (310 mi.) closed 
course at an average speed of 142.642 
kph. (88.58 mph.). 

Soviet sports officials also said pilot 
Anna Samosadova set a world glider speed 
record for women by flying a single-place 
Diamant (diamond) glider over a tri 
angular 100-km. course at an average 
speed of about 87 kph. (54 mph.). The 
previous 100-km. world record, set by 
Polish pilot D. Zakara in July, 1959, was 
80.961 kph. 











projects as base housing, USAF must 
go to Corps of Engineers or Navy 
Bureau of Yards and Docks for con- 
truction work 

In the Atlas program, Ballistic Mis- 
ile Division draws up the basic design 
with Convair and principal subcon 
tractors so that changes in the system 
derived during development and _ test 
can be coordinated concurrently with 
base construction. Design then goes 
to Corps of Engineers Los Angeles Field 
Office where both Army and Air Force 
review plans from the standpoint of 
construction adequacy Ihe District 
Engineer then advertises and awards a 
bid and Army becomes the responsible 
department for construction quality 
ind time 


Construction Phase 


During the construction _ phase, 
USAF  architect-engineers assist the 
Army as technical advisers, particularh 
in areas where choice of materials might 
iffect operation of delicate systems 
Air Force also makes acceptances as 
jobs are completed. In the Omaha 
complex, USAF has accepted 70% of 
Phase I work 

Because of the high priority of Atlas 
ites, Phase II begins before Phase I is 
ompleted. Clear responsibility does 
not shift from Corps of Engineers to 
Ballistic Missile Division until Phase I 
is fully accepted. Ballistic Missile Divi- 
sion then supervises installation and 
eheckout of systems for the weapon. 

Defense spokesmen say that the sites 
do not present tremendously difficult 
engineering challenges, although toler- 
inces are more exact than industrial 
requirements Most complex system in 
Phase I is propellant loading where 
plumbing must be kept surgically clean. 

Defense Department does not con- 
sider quality deficiencies out of line 
with other construction jobs of the 
magnitude of the Atlas bases, noting 
the impossibility of having an inspector 
for every workman. 

Several other reasons for construction 
slippage have been given, one of which 
is the unusually severe winter in Omaha 
where snow covered the ground for two 
months and temperatures did not rise 
above freezing for several weeks. An- 
other is jurisdictional disputes which 
have occurred so far, but union officials 
sav thev have been scattered and of 
short duration. Air Force puts a figure 
of 11,420 man davs lost bv jurisdic- 
tional disputes caused by alleged mis- 
assignment of work. 

The June 6-27 Convair strike caused 
a loss of 86,630 man davs, some directly 
lost in Phase I] work at site locations, 
all affecting the total Atlas program. 
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Democrats Pledge Reorganization 
Of Military and Space Programs 


By Ford Eastman 


Los Angeles—Democrats, at their na 
tional convention here last week, re 
newed charges that the Republican Ad 
ministration has allowed the nation’s 
military posture and transportation sys 
tem to decline and has failed to recog 
nize the importance of space tech 
nology. 

At the same time, the party pledged 
to eliminate missile, space and limited 
war gaps, accelerate propulsion pro- 
grams for missile and space projects, 
support basic and applied research and 
to expand air safety programs to ac 
commodate growing air traffic 

In a_ strongly worded 
adopted at the convention, Democrats 
made these charges 
e “Over the past seven and a half years, 
our military power has steadily declined 
relative to that of the Russians and the 
Chinese and their satellites 
e “The Republican Administration has 
remained incredibly blind to the pros- 
pects of space exploration. They have 
failed to pursue space programs with a 
sense of urgency anywhere near the 
equal to their importance to the future 
of the world. 

e “The Republican Administration, <e- 
spite its glowing promises of ‘atoms for 
peace,” has permitted the gradual de 
terioration of United States leadership 
in atomic development both at home 
and abroad. 

e “Over the past seven years, we have 
watched the steady weakening of the 
nation’s transportation system Rail 
roads are in distress. Highways are con- 
gested. Airports and airways lag fat 
behind the needs of the jet age 

The platform committee, headed by 
Rep. Chester Bowles (D.-Conn.), said 
the party objective is not the night to 
co-exist in armed camps on the same 
planet with totalitarian ideologies; it is 
the creation of an enduring peace in 
which the universal values of human 
dignity, truth, and justice under law are 
secured for all men 

“If America is to work effectively for 
such a peace,” the committee said, “we 
must first restore our national strength 

military, political, 
moral.” 

The platform calls for a recasting of 
U.S. military capacity in order to “pro- 
vide forces and weapons of a diversi 
balance, and mobility sufficient in quan 
tity and quality to deter both | 
and general aggressions.” 

This is the military 
must be “erected,” the Democrats said 
e “Deterrent military power such that 


platform 


economi ind 


+. 
] 


imited 


strength that 


32 


Chinese leaders will 
an attack on the 
followed by their 


the Soviets and 
no doubt that 
would surely be 


have 
U.S 
own destruction 

e “Balanced conventional military forces 
which will permit a response graded to 
the intensity of anv threats of aggres 
sive force 

e “Continuous modernization of thes« 
forces through intensified research and 
development, including essential pro 
slowed down, terminated, 
lack of 


grams now 
suspended, or neglected for 
budgetary support.’ 

\ first order of business of a Demo 
cratic Administration, the platform 
pledged, would be a re-examination of 
the organization of the armed forces 

‘A military organization structure, 
conceived before the revolution in weap 
ons technology,” it said, “cannot be 
suitable for the strategic deterrent, con 
tinental defense, limited war, and mili 
tary alliance requirements of the 1960s 

“We believe,” the platform read, 

that our armed forces should be or 

ganized more nearly on the basis of 
function, not only to produce greater 
military strength, but also to eliminate 
duplication and sav¢ substantial sums.” 

lo meet the transportation problem, 
Democrats pledged themselves to the 
establishment of a national transporta 
tion policy, designed to coordinate and 
modernize facilities for transportation 
by road, rail, water and air 

“The jet age has made rapid improve 
ment in air safety imperative,” the parts 
platform said. “Rather than an orderly 
withdrawal from the airport grant pro 
grams as proposed by the Republican 
Administration, we pledge to expand 
the program to accommodate growing 
‘ir traffic.” 

The platform also promised to de 
velop inland waterways and harbor 
support the principle of federal-stat 
partnership in highway construction 
free railroads from “‘burdensome regula 
tions” and support federal assistance in 
meeting capital needs for urban ma 
The platform said the 
Republican space program is a “catch 
all of assorted projects with no clearl 
defined, long-range plan of research 
At the same time it promised a Demo 
cratic Administration would press for 
vard with a national 


full 


transportation 


p iC¢ prog! iit} 


n 
realization of the importance of 


pace accomplishments to our national 
security and our international prestige 

The platform promised to reorganizs 
the program to achieve both efficiencs 
and speedy execution, bring top scien 
tists in for positions of responsibility 
ind undertake long-term basic researcn 


in space md propulsion. In 
order to “restore United States leader 
ship” in atomic development, the plat 
form promised a new Democratic Ad 
ministration would do the following 

e “Restore truly non-partisan and vigor 
ous administration of the vital 


SCICTICC 


itomi 
energy program 

e “Accelerate the Rover nuclear rocket 
ind auxihary facilitic 
so as to achieve world leadership it 
peaceful outer space exploration 

e “Continue the development of the 
various promising experimental and pro 
totvpe atomic power plants which show 
promise, and provide increasing support 


project power 


for longer range projects at the frontiers 
of atomic energy application 
e “Continue to preserve and support na 
tional laboratories and other federal 
itomic installations as the foundation of 
technical progress and bulwark of na- 
tional defense 
e “Give reality to U.S. international 
itoms for peace programs and to con- 
tinue and expand technological assist 
ince to underdeveloped countries 
e “Consider measures for improved or- 
ganization and procedure for radiation 
protection and reactor safety, including 
strengthening the role of the Federal 
Radiation Council, and the separation 
of quasi-judicial functions in 
safety regulations 
e “Provide a balanced and flexibk 
clear defense capability, including the 
1ugmentation of the nuclear submarine 
fleet 

With respect to the regulatory agen 
cies, the platform said the Democratic 
Party condemns the “usurpation by the 
executive of the powers and functions 
of any of the independent agencies and 
pledges the restoration of the independ 
ence of such agencies and the protection 
of their integrity of action.” 

The platform said a Democratic Ad 
would bring all contacts 


reactor 


ministration 
with commissioners into the 
will protect them from any form of im- 
ilso 


open and 


promised to 
ippoint men to these agencies of ability 
ind independent judgment who under 
stand that their function is to regulate 
these industries 

In addition, the platform promised to 
with 


yoper pressure It 
Pro} | 


in the public interest 


im CV" 


} 
CATCT 


review agency practice 
toward speedier decisions and a ¢ 
definition of what constitutes the public 
interest 

In regard to national policy machin- 
ery, the platform said that the National 
Security Council has been used not to 
focus issues for decision by the respon- 
sible Ie iders of but to 
“paper over problems” of policy with 
wreed solutions which decision 

The platform said it welcomed the 
tudy now being made by the Senate 
Subcommittee on National Policy Ma 
hinery, headed by Sen. Henry Jackson 
(D.-Wash.) 


government, 


woid 
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NASA Cites Data Gained by Pioneer V 


Washington—Pioncer V space probe 


is Silent after an unprecedented explora- 
tion of interplanetary space that pro 
vided 135.9 hr. of scientific data from 
up to 22.5 million miles from earth 

The 94.8 Ib. payload, launched Mar 

into a heliocentric orbit that will 
carry it near the orbit of the planet 
Venus, made its last transmission at 
7 EDT on June 26 

The probe was then 22,462,740 mi 
from earth, traveling away from the 
Jodrell Bank radio telescope near Man 
I:ngland, at a relative velocity 
of 15,621 mph. It had traversed 60% 
of the distance from the orbit of earth 
to the orbit of Venus and was 78.9 mil 
lon mi. from the center of the sun 

Although Pioneer V did not fulfill 
onginal hopes that it would transmit 
greater than 50,000,000 

it has contributed what Dr. A. C 

Lovell, director the Jodrell Bank 
Station, called “some of the most rc 
markable discoveries in science.” 

Great bulk of the data from Pioneer 
V has been provided by a 5-watt trans 
mitter and received by the 250-ft 
Jodrell Bank antenna. The first at 
tempt to query a 150-watt transmitter 
last Mav 5, when the probe was eight 
million miles from earth, was successful 
but limited use was made of the stronger 


chester 


from distances 





Tiros Querying Stops 

experimental 
weather satellite, which transmitted 22,- 
952 photographic frames to carth from 


Washington—Tiros_ I 


orbit since it was launched 
no longer is being inter- 


its 450-mi 
last Apr. | 
rogated 

Interrogation was suspended tempo- 
rarily June 17 after more than 200 hr. 
of camera operating time. Attempts to 
resume interrogation on June 28 and 29 
“indicated that the satellite's effective 
operating lifetime was at an end,” Na 
tional Aeronautics and Space Adminis- 
tration said. 

NASA speculated that an inoperative 
relay in the wide-angle camera system 
prevented turning that camera off. This 
apparently drained battery power and 
burned out the camera’s transmitter. 
Although limited 
capability” remains in the narrow-angle 
camera system, Tiros’ attitude sensors 
are not working and without attitude 
information or wide-angle photos it is 
almost impossible to identify and orient 
the narrow-angle photos. 

More than 609% of the 5,815 narrow- 
angle shots and 17,137 wide-angle shots 
produced good quality cloud cover photos 
useful to meteorological research, NASA 


“some operational 


said. 
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transmitter because of apparent 
oration of the probe's 28 batt 
(AW Mav If p 34) 

At a press conference called t 
Dr. Lovell for his and the l( 
Kingdom's part in tracking U.S 
ind to review the results of Pion 
flight, National Aeronautics and $ 
Administration's Director of S 
Flight Programs Abe Silverstein 
the probe with these achievem« 
¢ First quantitative mapping of ¢! 
field. | t 
ficld had been indi 


terplanetar magnetic 
of such 
theorv and bi 
flights, but it was “very, ver 
tially established during the Pi 
flight,” Silverstein said. The field 
tuates in intensity in a wa' 

with the solar flaring activity 

¢ First quantitative measurement 
solar wind an 


1 
carlicr inter] 


interaction of the 
geomagnetic field. This field 
it times out to 65,000 m 
outermost part oscillates in 

as a function of solar activity 

e First real verification of the ring 
rent. This t 
40,000 mi. from earth and is son 
in diameter. Current fl 
westward in the ring is estimated 


million amperes 


innular ring is cen 


OU) mi 


e “Discovery that the Forbush decrease, 


which is a measure of the dect 
the cosmic rav intensity at the 
ning of a solar flare, is wholly an 
planetary phenomena and not 
ated with the field around the 
e First measurement of the influc: 
the solar wind on the Van Alle 
e First measurement of the 
means of a space 
Lunik I was track 
ind the earlier 


solar system bi 
Soviet Russia's 
to 396,000 m 
Army Pioneer IV only to 407 
Details of thes« 
contributions had been reported 
by those who developed the m« 
instruments (AW Mav 9, p. 32 
Technologically, the probe est 
the greatest range over which 1 
tracked, received telemetry ft 
maintained control 
mented vehicle: achieved 
velocity of anv man-made 
marked the first use of an int 
system, Silverst 


NASA 


some of 


over 


tary guidance 
Pioneer V carried the element 
guidance system, Silverstein sai 
that we had doppler capability f 
uring position in space, which 
of advanced guidance svstems t! 
to be used in our future investigat 
Lovell said that, although th 
teries were in a weakened co 
some of the useful tel 
came late in the probe's active 


when “the batteries seemed to 1 


most 


their energies.” 

Internal and external temperatures 
were monitored throughout the flight 
l'emperature of the four solar cell pad- 
lles averaged 23F about 12 hr. after 
launch. Three months later, with the 
probe some 18,000,000 mi. from earth 
paddle temperatures averaged 51F. In 
ternal temperature on the under side 
if a shelf forming the waist of the pay 
load rose from 18F early in the flight to 
OF as the probe flew closer to the sun 

he payload was developed for NASA 
vy Space Technology Laboratories, Inc., 
ind launched with a Douglas Thor-Able 
v Air Force’s Ballistic Missile Division 
ind STL (AW Mar. 21, p. 28 

Despite plans for more joint U. S.- 
U. K. space programs, Lovell said that 
some of us regard as absolutely nec- 

sarv’’ a separate British space program 
if we are to go on and survive as a 
easonably technological nation.” 

Further development of the Blue 
Streak and Black Knight rockets with 
pace pavloads for them would place de- 
nands on British engineering and in 
lustrv that “will not be faced if we 
nerely have to instrument American 
pavloads,” Lovell said. Dropping rocket 
development “for the sake of a few mil- 
lion pounds” because a military deci- 
sion has been made not to use rockets 
would be a grievous error because 
the whole military strategy is clearly 
n a phase of being transformed. And 
it the moment no one can see where 
we should be in the next one or two 
lecades.’ 





Lunar Vehicle Studies 


Four companies have been selected for 
five-month studies leading to a program 
for soft landing of an instrumented space- 
craft on the moon, in a follow-on to the 
National Aeronautics and Space Admin- 
istration’s Ranger program. NASA’s Jet 
Propulsion Laboratory awarded the con- 
tracts to Hughes Aircraft Co., Culver 
City, Calif.; North American Aviation’s 
Missile Division, Downey, Calif.; Mc- 
Donnell Aircraft Corp., St. Louis, and 
Space Technology Laboratories, El Se- 
gundo, Calif. 

Each company will work independently 
on a study, to be submitted to JPL in 
December, to establish design factors, 
size, weight and impact velocity of the 
instrumented lunar package. 

The soft landing vehicle is scheduled 
to be launched by an Atlas Centaur. 
lhe earlier Ranger hard landing program 
is scheduled to land a seismometer on the 
surface of the moon sometime in late 
1962 or early 1963, at an impact veloc- 
ity of less than 300 mph. 














House Unit Urges Establishment 


Of National Ocean Study Program 


Washington—House Science 
\stronautics Committee has 


a vastly expanded national effort 


+ 


oceanography to meet the Sovi 
threat and to exploit th 
ipped resources of the sea. Th 
mittee opened the door to formati 
1 new federal agency to plan and 
dinate all ocean research beginnit 
fiscal veart 

In a 180-page staff study on 
Sciences and National Securi 
Hlouse unit concludes that non 
military and sciet 
engaged in oceanography 
effective research programs 
particularly scores Navy's 
gency in this science, de 
portance in effective wn 
defense, and suggests that 
program be concentrate 
civilian agencies 

The study emphasizes th 
in urgent national program im 
raphy primaril to better understan 
large § 


marine 


+ 


medium in which the 
marine fleet operates 
is likened to space as an are 
scientific and propaganda 


Navy’s Interest 

Navv’s immediate inter 
ography is concentrated 
ing sea phenomena as 
icoustics in detecting and |] 
derwater targets Specific 
sonar operation not preset 


ind 
led for 


i 





Aerojet, Grand Central 
Win Rocket Awards 

\erojet-General Corp., Azusa, Calif 

and Grand Central Rocket Co., Red 


lands, Calif., awarded Air 
Force contracts for applied research lead 


have been 


ing to development of large segmented 
Devel 


opment will involve scale model hardware 


solid propellant rocket motors 


aimed at establishing the feasibility of a 
1 million-Ib. thrust solid propellant boos- 
ter, and is the result of a re-evaluation 
of industry proposals by Wright Air De 
velopment Division (AW May 30, p. 93). 
Acrojet’s contract amounts to approxi 
mately $4 million, Grand Central's con 
tract value probably will run half that 
amount. Contracts will run for approxi 
mately Under the contracts, 
Acrojet probably will proceed with the 
segmentation feasibility, Grand 
Central will explore improved methods 
Aerojet al 
ready has fired a small-scale segmented 


one year. 
while 


for achieving this approach 


rocket-section. 











imbient noises from winds; scatt 


reverberation and noise from swel] 
iture 


] organisms and interna 


ives: temper grachent 


H } 
iCa 


’ , 
deep velocity profile cftect 


beams; slope, roughne 


tom composition, ind ice thickne 


range 


roughness 


Program Costs 
In the ast 
mg-range national programs h 
maducted by the National A 

Ocean 


three vears tu 
] 


Sciences Committee on 
NASCO), Interagen 
Oceanography (ICO) and 


which calls its program Th NOM 


, program on oceanogra 


} 


iT 
NASCO recommend 


, o 7 c ef 1) 
enditure of $8 milli 


ost of S68: mill 
program would 

of 70 new ships ind p 
n to edu 

ICO 10-vear program w 
with annual t | 
million after 1969. Th 
includes 78 
For the current fiscal vear 
ommended a budget of SS¢ 


ind ICO 


] 
t ite occanograp 


C1 hy! 
yt 


lion, 
it SSS 
proposa new ship 
NASCO 
$120 millon to 
oceanography. Requests by g 
cK Navy, Department 
e, Department of the Inter 
tional Science Foundatio1 
Energy Commission) total 
lon. Conger ippropriat 
umount requested 
Ihe U.S fleet 
50 vessels, 32 classed oceanogra 
18 hydrographic. Average 
essels 1§ 18 
heduled to be replacec 


Navy’ PENOC 


mainly with basic 


resear;e h 


‘oo 
ind 
n contracts to 
mn It i 


CartTé h 


universific 

1 $75-million projec 
| ind labora orl 
In-house operating budget 

project would total $183 

the next 10 vears 


The House 


increase it 


hips new 


re port urges 
emphasis 
ind bathvyscape 
the current depth limit 
marines is 700 ft. Because of the ut 
gency Russia is placing in oceanograph 
1 deep-diving vehicle 1s considered a po 
tential USSR development 
The report notes that 65% of the 
ocean is more than 12,000 ft. in depth 
ind 40% is more than 15,000 ft. deey 
Revnolds Metals Co. is constructing 
three-man, 33-ft. submersible capable 
of operating at 15.000 ft depth ind will 
make the craft available to the Navy. 


ubmarines 


INCE 


} 


1 hi Aluminaut” was designed at 
Southwest Research Institute 
proprictary Reynolds program 

Navy would use the craft both for 
oceanography as well as for research in 
structures, hull design, propulsion and 
] 


ontrols 


under a 


Sen. Douglas Scores 
Defense for ‘Waste’ 
Paul Douglas (D 
laun hed 

what he 


n Defense 
» } 


cnt by focusing 


1}] ist week 


Washington—Sen 


rCss 


paid for common 


| approximately 1, 
Defense 
ravagant prices to the 


nuinting Office for th 


for which 


was touched 

D parti 
laims he mad 
June 13 


f 19 items 


harging 
Mhe 
ed 
@ Cable headset « 
d { $10.67, and 


il 
( 


ymmercially f 
ned th equipm 
tor USAT 
ment 
e Wrench set for which D 
Anny paid $29 and which General Ser 
Administration sells for $4.50. De 
Army has purchased f 
World War I 
Sen. Dougla 
I National S« 


rt 


‘As no 
take n 
War al the 


t lable a i 


been | 
ictual 
1) 
( n destroved 
¢Lamp socket for which Na 
hich Douglas h 
nts. Defense said that 
“erroncous” 


made in 


Douglas’ 


because “‘a clerical 


nformation was 
crTrror was 
ind stock 
if a complete lamp holder assembly, in 
the socket, to the socket itself 
his pri f $21.10 was never paid for 
the socket alone 
Defense concluded that 
evidence of its having paid excessiv 
prices” for any of the 10 items named 
by Douglas. Douglas responded that 
the statement illustrated that “Defense 
will not admit making a single mistake 
with respect to their procurement and 
supply practices but stubbornly defend 
their position,” He referred the 10 
cases, along with the 1,000 additional 
items, to General Accounting for in 
vestigation 


ipplving the pric number 


cluding 


“there is no 
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bility is the prime factor in both 

submarine bearings. The 
st know in advance just how 
bearing can take in terms of 
ted shock loadings, millions 


years, Rollway has fulfilled 
juirements for bearings in a 
f applications . . . experi- 
reflected in the new Air-Rol 
which contains new and 
. for bearing selection. Engi- 


btain it by writing on com- 


nery to Rollway Bearing 


ont ‘f- Ro 4° 


BEARINGS 


COMPLETE UNE OF RADIAL ANE 


ENGINEERING OFFICES: Syracuse @ Boston @ Chicago @ Detroit ¢ Toronto @ Pittsburgh @ Cleveland « e Houston e Philadelphia @ LosAngeles « SanFrancisco 
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How Honeywell electronics improves 
classified area protection and lowers costs! 


This completely new concept in protective systems en- 
ables one guard to do the work of many—more eftec- 
tively. From a central control panel, he can instantly 
check the security of any building or area—even remote 
gates 20 miles or more away. Through electronic signals, 
the system employs all three means of detection— physical 
break in, audible noise created by the intruder and motion 
by anyone concealed within the area. It detects any 
form of illegal entry, loitering, vandalism and sabotage, 
as well as fire. And it can provide complete surveillance 


of temperature, refrigeration, lights, boilers and flows. 


No other method can begin to compare in savings and 


efficiency. By eliminating guard posts and increasing 
classified area protection, this security system can pay 
for itself within a year, a go right on adding to your 
Savings year after year r every 24-hour guard post that 
you eliminate, you save 000. In larger areas, where 
more costs are eliminated, savings increase proportion- 
ately. For af urvey, Call your nearest Honeywell othce 


Minneapolis-Honeywell, Dept AW-7-118 
Minneapolis 8, Minn. In Canada, write Honeywell Con- 


Or write 


trols Limited, Toronto 17, Ontario. 


Honeywell 


Fintan Couto 


SINCE 1885 





Satellite to Test Orbital Network Plan 


By Philip J. Klass 


Washington—Within several years, 
Bell Telephone System plans to place 
an experimental active communications 
satellite in orbit, the forerunner of a 
commercial space communications net- 
work which may ultimately span the 
globe and provide 600 two-way voice 
channels and one television § circuit 
Cost of the global system is estimated 
it around $165 milhon 

Global coverage is based on placing 
about 50 repeater satellites in random 
orbit at an altitude of 3,000 mi. Ameri 
can Telephone & Telegraph Co. already 
has had preliminary discussions with 
several organizations, including rocket 
booster manufacturers, which have pro 
posed to handle the satellite launch 
current plans and 
thinking on commercial communica 


The ( ynpany’ 


tions satellite svstems—without a firm 
disclosed in recent 
written testimony filed with the Federal 
Communication Commission The 
Bell System statement, and the views 
of 17 other companies, organizations 


timetable—were 


ind government agencies, were in re 


g 
sponse to the FCC's request for view 
on allocation of frequencies for space 
communications in connection with it 
Docket 11866, dealing with spectrum 
illocation above $90 megacvcles 
Lockheed Aircraft Corp., another re 
spondent, said that technology has now 
idvanced to the point where it is po 
sible to pro’ icle il} operat mal spa t 
ommunication satellite) system for 
voice communication between Western 
Europe and the Western Hemisphere 
within three vears from decision to pro 


lar ! 
( 


Radio Corporation of America r 


ported 1 reves that a commercial 


itellite communication system ¢ ipable 


of transmitting television pictures be 
tween U.S. and Great Britain could be 
rial commercial usage by 
xtensive international s1 

ypcrati nal by 1970 
' 


Organizations that commented 
rCC were in general agreement that 
¢ communications systems appear 
iffer many attractive operational and 


nom idvantage 


compared with 
existing submarine cables and _ radio 
communications, but differed sharph 
over frequency allocations 

American Telephone & Telegraph 
Co. (Bell Peleph mec System) recom 
mends that FCC reconsider last vear's 
decision to allocate frequencies above 
§90 me. for pris ite microwave commu 
nication systems in view of the recently 
developed needs of space communica 
tion systems. This position was sup 
ported also by General Telephone & 
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Electronics Corp. The AT&1 
is that unless this is done, the fr 
cies required for a communicat 
ellite svstem will be taken b 
services, including private mi 
systems. This will either seriou 
strict usefulness of space com: 
tions system or force it to shar 
with the other services and 
mutual interference between 

The Electronic Industries A 
a number of electronic manuf 
take sharp issue with AT&T. TI 
is that the two types of set 
share common portions of th 
without objectionable interferen 
is scheduled to hear oral argut 
representatives of opposing p 
view this weck 

Bell Telephone System 
dicate that 1 Space communicat 
tem consisting of about 
repeater-type satellites, placed 
dom polar orbits at an altitude 
mi., could provide direct 
tions between the U. S. and 
the world, without using int 
facilities of other countri 
would require 26 transmitter-r 
stallations situated in the U.S 
key spots iround the earth 

Based on the use of 
vehicle such as the Atlas-Ager 
payload capacity sufficient t 
several satellites in a_ single 
AT&T studies indicate it will 
tween $500,000 and $4 milli 
itellite placed in orbit. Figur 


ost of buildis satellite 


ig 
aunch facilities 
estimating over-all svstem 


vehick ind 


mpany used a figure f S] 
itellite in rbit. If the sat 
provide one television chann 
tion to 6UU two-way volce 
st would be rough! 


] 
the ( 


global svstem 
sate lit 


} 


ipabilits ml to 
> mi 


million, or about $lI¢ 
vision circuit also is include 
vstem providing 

rcuits between Honolulu, t 
ind West 
only 30 sat 
tions, for a to 
AT&T estimates. On a per 
the company savs the space 
tions svstem would be “sul 
lower than cost of the latest 
cient submarine cable nov 
sign, which itself is less expen 
cables now in ust 

This cost comparison is ba 
iverage service life of 10 vear 
satellite payload; at a 3,000 


the satellite itself would have a far 
longer life. 

Experimental communications satel- 
lite now under design by Bell Tele- 
phone Laboratories is expected to weigh 
about 150 Ib. and measure about four 
feet in diameter. It will be powered by 
olar cells and chemical batteries 

The planned space communications 
system 1s expected to be a joint inter- 
national venture 




















New Rocketdyne Nozzle 
Shortness of the “expansion-deflection” 
(E-D) nozzle, developed by Rocketdyne, 
allows reduced interstage structure and sig- 
nificant weight savings when used on upper 
stages of multi-staged vehicles (AW June 6, 
p. 113). Nozzle was not developed for a 
particular engine, but will be applied to 
new engine concepts. 
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Minuteman Railroad Car Suspension System 


Minuteman railroad test car is used to evaluate the protection afforded the missile by the air-coil spring suspension system. 


Tested 


Instrumented 


car carries a dummy simulating actual Minuteman load characteristics and is subjected to a variety of impacts exceeding those a missile train 


car might encounter. Car will be road-tested following evaluation at the Berwick, Pa., 


plant of American Car and Foundry Division of 


ACF Industries. ACF and American Machine and Foundry Co. are developing missile car and command car for Minuteman train. 


NASA Approves Ryan 
Vertiplane Project 

Rvan Aeronautical Co. has been au 
thorized by National Aeronautics and 
Space Administration to rebuild the 
Rvan VZ-3RY_ Vertiplane, which 
crashed on a test flight earlier thi 
AW Feb 29. p 93 

The tilt wing VIOL plane had 
pleted 21 successful flights prior t 
crash, which followed a sharp 
through 180 deg. Ryan 
veloped the Vertiplane for 
f Off 


ognizance 
] 


under ¢ 
search. Fina 





Missileer Implementation 


Washington—Navvy Bureau of Weap 
ons still is making presentations to De 
partment of Defense and Office of the 
Secretary of Defense on feasibility of 
implementing the carriet-based Missileer 
scheduled to be fitted with the Bendix 
Eagle air-to-air missile now under de 
Decision on selection of a 


been 


velopment. 
Missileer 

made but new 
now are considering the Missileer project 
in relation to Navy and general defensé 


contractor already has 


high-level deliberations 


budget requirements several years in the 
future, also against other 


projects now envisioned to come in ex 


weighing it 


istence in the same time period 

If the Missileer 
plemented, it is likely that Fagle missile 
development also will be killed, unless 
another vehicle is selected to be armed 
with it. Major modification program 
would be required for any existing air 
craft to carry the missile. Another hurdle 
is that existing planes would not have 
enough time on station to meet present 


program 1s not im 


day operational techniques. 
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NASA personnel at Ames Lab 
rratorv, Moffett Field, Calif 
flight testing will be resumed 

In another VITOI 
Vanguard Air and Marine Corp 
ers of the Vanguard 2C fan wing now 
ompleting tunnel tests at Ames (AW 
Oct. 19, 1959, p. 128), said it will in 


] } 
done Dv 


vher 


deve lopm«¢ nt 


build 


tall a Lycoming 153 turbine in th 
i cost reimbursement con 


Wrght Air Development 


lane, under 
from 
Division 
Edward G Vanderlip, Vanguard pr 
turbine-powered Van 


tract 


dent, said the 
guard will undergo tethered tests next 
October and then be returned to Am 
for further tunnel testing. Vanguar 
hareholders have approved a merg 
vith Northeast Metals Industnes, In 
Philadelphia, Pa., following director ap 


val (AW Jul 


News Digest 





Richard E. Homer resigned 
idministrator of National Acro 
ind Spa Administration to 

om <nio! resident for t 
O it Northrop Cor 
tive Juh USAF Col 

Harri Horn pecial 
NASA, is leaving the space 
ittend the National War Ci 


1 
gical matt 


Army-Strongarm project 
t week with three five 
launched from Wallops Is 


ctron den ith 


Stage 
} , 
hATWd 


up 


Zeus will 


ncasu4se ( 
mi.—altitudc vhere Nike 
tercept ICBM 

Ditching of a Northwest Orient Air 
lines Douglas DC-7C last week nea 
the Philippines followed the 
loss of a propeller and wing fire. One of 


NM mila 


re port ad 


the 58 person tboard = the 


bound flight 


I scued 


ind all othe rs 


Was killed 


Stockholders of Ling-Altec Electron- 
Aircraft Corp 


ICS Inc ind lemco 


voted in favor of merger 


Massachusetts Institute of Technol- 
ogy will construct world’s most powerful 
magnet, part of new Magnet Laboratory 
built under a $9.5 million con 
from Air Research and Develop 
mnmand, for basic research in 
ind their effects. Mag 
continuous magnet 
250.000 


to be 
tract 
ment ¢ 
nagnetic fields 
will produce 

vill | uct 
strength if 

s the strength of the earth 


gauss, 


Boeing Airplane Co. received formal 
47 ion USAF-Minuteman con 
t to wer research and devel 


ugh 196] 


Westland Westminster | 
hel miter n e ute fir light last weel 
helicop le its first flight | veck 


th a six-bladed rotor head 


mont 
op nt 


thy 





Terne Missile Contract 
Washington—Navy has signed $1.5 
million research and development con 
tract with Arma 
Bosh Arma Corp., 
oped Terne missile system 

Terne is Avco Weapon 
Alpha but is lighter and more compact 
Alpha weighs 500 Ib. and has range of 
900 vd 
195] 

Contract calls for modification of exist 


Division, American 


for Norwegian-devel 


similar to 


It has been in flect use since 


ing fire control equipment and systems 
integration for fleet test of the Terne 
New launchers are required for the mis 
sile, which was developed by Norwegian 
Defense Research Establishment and is 
manufactured by Kongsberg Vapenfa 


brikk. 
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AIR TRANSPORT 


Trunkline Traffic Falls Below Predictions 


Prospect of reaching 14% gain originally forecast ‘ally the first of the summer's peak 
. months, showed a revenue passenger 


for 1960 seems slight in view of slack first half. mile gain of only 3.4%. Load factor 
for the month was 66.8%, a seven- 
By L. L. Doty point climb over the May load factor, 
. but a two-point decline from last June’s 
Washington—A sharp dip in trunkline business during the first half of level. . 

1960 from last year's trafic growth trend has created an atmosphere of Another significant pattern which 
; . : : ol emerged during the first six months of 
pessimism over any prospects of reaching the 14% traffic increase originally 1960 and which threatens to change the 
forecast for the vear entire complexion of the domestic 
trunkline industry is the narrowing gap 

between coach and first-class traffic. 
During the month of June, coach 





Although the 12 domestic trunkline carriers registered a 7.6% gain 


vassenger revenue miles during the first six months, the increase 
| £ 
les 


appointing view » he v business conditions prevalent duri the 
ippointing in view of the health . . I : revenue passenger miles climbed to 


period. In addition, growing concern among business analysts that th 1.35 billion to equal the 1.35 billion 
of the economy may be slackening is casting some question over the airline first-class revenue passenger miles gen- 
erated in the same period. It is the 
first time in airline history that coach 
trafic has equaled first-class traffic in 
volume. 


industry's chances of recovering sufficiently during the balance of th 

to come even close to 1959's impressive 15% gain in revenue passenger 
Earher Commerce Department fore 

casts of an annual $510 billion gross terly increases in revenue pa 


national product—output of all goods miles. In the first quarter of th 
‘ ! 


and services—by the end of the vear will the airlines experienced an Coach Traffic Trend 


probably be revised shortly to $506 crease in revenue passenger n In Furthermore, during the first six 
billion. As originally pointed out by the second quarter, the gain y months, first-class revenue passenger 


Aviation Week (AW Feb. 29, p. 35), 6.5% miles totaled 7.74 billicn—no change 
airline traffic activity closely parallels First quarter gains were regist n from the 7.74 billion generated in the 
the peaks and vallevs of the gross the face of a trafic depression during first six months of 1959. However, 
national product after seasonal adjust- March when total revenue | ger coach traffic climbed 15.6% in the 
vents have been made miles fell 1% under the total fi mn same period to reach 6.70 billion reve- 
Vhus the gross national product the previous month and the load fact nue passenger miles. It is strongly evi- 
serves as an indicator in projecting plummeted to 55.7%, lowest rea dent that, if the trend continues—as it 
annual growth trends of trunkline busi- several vears is expected to do, coach traffic will 


ness. The 14° gain forecast for the veat In addition, the month of Ju oon outstrip first-class traffic to be- 


1960, suggesting that some 15.5 billion 





revcenuc passenger miles should have 


been accumulated bv June 30, was American Electra Modification Program 


based m the predicted $510 billion an New York-American Airlines and Lockheed Aircraft Corp. signed a contract last 
nual gross national product week covering modifications of the carricr’s 34 Electra turboprop transports, with 
First Half Traffic work to begin in November and Lockheed paying all but a nominal share of the 
cost. 

\ctual revenue passenger miles flown The modification program, which is expected to cost the manufacturer about 
during the arst six months of the year $25 million for all Electras in airline service, will involve a production line with 
by the trunklines 1 iched an accumu: about 20 positions. Lockheed expects to have reached firm agreements with all 
lated 14.44 billion by June 30. Annual domestic customers in about two weeks, then to sign contracts with foreign operators 
grees mations product n the end of the over a period of about another month. Modifications are designed to correct wing 
second quarter was 9505 billion, accord conditions which apparently led to two Electra accidents (AW May 16, p. 40). 
ing to Pre dent Eisenhower. Although American's costs in the program will be confined to the expense of ferrying the 
this was a $3 billion nse over the first aircraft to Burbank and back and test flying them. This is the pattern all the 
quarter of | 60, the ae fell far contracts are expected to follow. 
short of the SI¢ billion jump in the Scheduling of American's Electras calls for delivery of five at a time to Burbank, 
innual gross national product at the with work on the entire fleet to be completed by July, 1961. It is understood that 
end of the first quarter over the pre Lockheed hopes to receive Federal Aviation Agency certification of the modified 
vious three-month period shontt excund Dee. V6 

Consequently, the dip in the econ American has not decided whether speed restrictions will be removed from each 
—e - le te ew weakening of air modified airplane as it is returned to service, or whether the restriction will continue 
line traffic activitv. On the basis of atti Ges chain Gint in ended 
this change in the economic picture, it The modifications consist of the addition of attachments between the engine and 

an forecast that TevVenUe passengel its mount; additional attachments between the mount and the aircraft structure: 
miles will reach 30.3 billion by the end beefing of the wing planks which rin out from fuselage toward wing tip, and 
of the vear compared with the 28.1 stiffening of some intermediate ribs by the addition of new bracing. The additions 
billion flown in 1959 are designed to eliminate the coupling of forces considered responsible for the wing 

A further indication of trafic trends : 

failure believed to have caused two fatal Electra accidents. 
thus far this year is shown by the quar 
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connected mechanically with the main turbine.” 
the first Russian designer to use the term turbofan to describe the 
new engines. Previously they have been identified as “double con 
tour” engines by Soviet engineers in public discussion. General 
appearance of the Tu-124 is similar to the other transports in the 


come the leading service 
gers. First scheduled 
service was 
1948. 

In June, only five of the 
lines reported an increase in 
revenue passenger miles and such gain 
were relatively small. No carrier failed 
to report an increase in coac h traffic and 
the gains in most instances wet i} 
stantial 

The industri 
months, produced a 
of 57.33% in first-class 
billion available seat miles 
factor for the entire industry during 
same period was 62.85% on 10.66 bi 
lion available miles. The succes 
that was achieved in first-class business 
is attributed to increased seat capacity 
produced by the turbojet aircraft fleet 

Only four 
factor improvement during the month 
of June. The increase of three of the 
four carriers’ load factor performance 
Delta, National and Northeast—is at 
tributed to the reduction of schedule 
by Eastern Air Lines because of labor 
problems (AW June 20, p. 87 

Braniff Airwavs showed a load factor 
increase but Northwest’s load factor r 
mained virtually the same during the 
month Continental’ load factor 
dropped approximately 10 point 

The trend during the first six month 
of the vear is an enigmatic departure 
from traditional growth patterns set 
by the airline industry in the past 
Normally, trunkline traffic tends to r 
main fairly stable in times of general 


domestic 
introduced in t 


1 
} 


T 


during the 


seat 


] 7 
Carriers reported a load 


+} 


40 


Aft-Fan Type Tur 
Aft-fan type turbojet engines designed by Soloviev are being used by 
the Soviets to power the new Tupolev Tu-124 medium-range, 44- 
seat transport (AW July 4, p. 41). A. A. Arkhangelsky, top assistant 
to A. N. Tupolev on the Tu-124 project, said the aircraft was 
powered by two turbofan engines on which “the front part . . 
not differ at all from a conventional turbojet. 
compressor, combustion chamber and gas turbine. However, with 
the turbofan engine, the gases, in passing through the main turbine, 
encounter yet another one—the so-called fan turbine which is not 


does 
It has the same 


the fan engines 


Arkhangelsky is 


and Tu-114 aircraft. 
During the 1954 
vhen the 
dipped be ] mM level 
urine traf 
ilthough 


business recession 


} 


business decline innual gros 


national product 
reached the 
fi mtinued to expand 


previous year 


rat f expansion was slower that 
had been in previous vears 
In 1958, when the 


tional product receded sharply, airli 


innual gross 
business remained firm, ending the vear 
with an insignificant 0.3% drop from 
1957's level. Rail trafh 
stantially that vear 

It is the 
larg 
| 


ine business should follow a 


declined sub 


general feeling among 


of airline economist 


e number 
il 
pattern even in period 
eral economy settles 
As a result, with business a 
currently at a high level, 
ecutives are finding it difficult to pin 


down some reason for the disappointing 
PI 
lO 


when tl 


“ 
m temporarn 
teaus 
industri 


showing during the first half of 
l'urbojet-powered transports are be 
ying increasingly popular, th 
has been cut since the 


( 


dent rate 





Capital Electras 


Los Angeles—Lockheed Aircraft Corp 
apparently is looking for customers for 
five Electras now sitting on its line at 
Burbank, painted with Capital Airlines 
markings. Capital had a tentative com 
mitment for the aircraft, but Lockheed 


now says that if the airline is unable to 
take delivery because of its financial con 
dition, “alternative customers are in the 


picture.” 











bojets Power Soviet Tu-124 


Tu-104 family but its landing gear is about one foot shorter than 
that on the Tu-104, its fuselage is shorter, and its wing leading 
edges and engine air duct lips are sharper 
changes were necessary because the Tu-124 cruises closer to Mach 
1.0 than the earlier Tu-104 and Tu-104A which are powered by 
pure turbojet engines 
smaller transport is an increase in engine ait duct inlet area for 
\rkhangelsky was recently promoted to the status 


engineers with Tupolev 
names are used to identify the aircraft they produce. 
has been deputy general designer in Tupolev's organization for 
many vears and played a major role in the design of the Tu-104 





These wing and duct 


Only other apparent change on the new 


of general designer and has entered the circle of top Soviet aircraft 


Mikoyan and the other designers whosc 
Arkhangelsky 


ing months of the vear and air travel 
has been backed this vear by the most 
intensive promotional program ever con 
ducted by the On the 
my scene, employment set a new record 


in’ Mar 


steadily for the past six months and 


industry econ 


onsumer income has risen 


onsumer retail buving is 3% abow 
the same pe riod last vear 
On the dark side, 


have 


tr insport ition costs 


in the nation dropped for th 


ixth consecutive month as prices on 
iutomobiles, tires and 


At the 


has moved to 


new and used 


downward same 


industry 


slick 


iITiinne 


gasoline 
time, the 
ike advantage of the approximateh 
+ fare increase granted by the Civil 
Acronuatics Board. The 
effect to further 


excise tax re 
ins in inflate aur 
ravel costs 
Competition is becoming keener as 
more carriers introduce more turbojet 
major 


ind turboprop 
wailabl 


transports in 
travel markets which increases 
cat miles but reduces load factors 

The industry billion 
ivailable seat miles during the first six 
months of 1960 compared with 21.5 
penod last veat 


produced 24 


billion in the 
f the quality of service in 


Saline 
Complainé 
ome areas appear to be growing 

There is serious concern among econ 
that the boom which 
marked the opening of 1960 has al 
ready lost most of its strength. Steel 
production has fallen from 93% in the 
first week of March to 42% in the 
second week in July Falk about a 
ummer rally in the stock market has 
ill but subsided 


musts business 
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British Government Will Support 


VC.10, DH-121, Argosy Programs 


By John Tunstall 


London—British government — will 
support the Vickers VC.10 and Super 
VC.10, the Armstrong Whitworth 
Argosy and the de Havilland DH-121 
transports under a new aid program for 
the aircraft industry, but the extent of 
support was not disclosed 

The announcement, which took air- 
frame and engine manufacturers by sur- 
prise, was made by Aviation Minister 
Duncan Sandys in the House of Com 
mons 

The 


financial 


extent of the 
and 
iWrangement may never 
officially, Sandys said 

In a roundup of industry reaction to 
the new aid proposals, AVIATION WeEEK 
gathered that government support for 
these four aircraft will be most substan 
tial, and will be in addition to all previ 
ous government contributions by wav of 


— 


full 


ontnbution 


government 
contractual 
be revealed 


orders 
Gencral opinion suggests that main 
of the government interven 
tion is to underwrite the production of 
all four aircraft above current orders up 
en number. The figure in 
the isc of the DH-121 is believed to 
be 100 aircraft, and the total capital 
contribution by the government spread 


over the four aircraft no less than $150 
million 


objec tive 


to the break« 


Fund Allocations 


illocated to the 


CC ord 


This figure would be 
groups in 
uircraft al 
cost price 


manufacturing 
with the number of 
ready ordered basic 
of each aircraft 

Armstrong Whitworth, which 
million in the Argosy 
$15 million, 


wo 


nce 
ind the 


has 
pro 


unk S36 


‘ram expects ibout not 
thstanding the 40 
yrdet 

» de Havilland it could 


with the 


? 
military versions 
mean an 


. ening 
rest going 


Cr SOU milli mn 
to Vicker 
Both th 
ind British 
the treasury 
] 


Hawker Siddeley 
\ircraft Corp 
ontribution is much 
nearer a loan than ind will be 
subject to a fairly rapid recovery. The 
government—as commercial partner in 
the deal—will share the losses and profits 
throughout the life of cach tvpe 

In the announcement, the minister 
ilso said that other projects were still 
under discussion, including the space 
ind the jet transport pro 
grams 

All four sponsored aircraft have three 
things in a well developed 
production program, modest orders, and 


Group 
emphasize 
that 
1 grant 


supe rsonic 


common 
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roles in clearly distinct, major t 
categorics. It appears 
parent that no aircraft which 
satisfy these requirements 
eligible for government aid 

In this context, it is thought 
icant that neither the Avro 7 
the Handley Page Herald we 
is beneficiarics. Yet both 
both fill an important transp 
gory and both need more orde 


reasona 


Similar Problem 


On the threshold of a 
lem stand BAC’s aspirations t 
scaled-down h 
designated 
Vickers 
Vanguard operators 
ind range details of th 
VC.11 ha I n dis 
BAC, it belie 
larly at 


rb] the 


version of t 
VC.11, and ca 


goodwill with V 


gene 
Hathe ld 0 
stretch area 
Swept-wing VC.11 would 
by four Rolls-Rovce RB-16( 
Vickers rejects this situat 
there is a distinct 


AW Se pt 28 


of the I 


maintains 
for the VC.1] 


5 } 


Phe 
bas! 
the aircraft 


by autumn this vear 


government for aid 
Vickers also believe 
hacking for the 
in RAI 
Varsity pist 


government 

P.107 twin t as 

for the Vickers 

crew fi ind ommun 

raft 

“The more we study the | 
like it” a leading BAC 
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ner 


more we lik 
. 
man fold 


though the 


quire 


whic h ( 


Market Survey 
BAC ha 


basis of a mark 
oceeding, whether 
with the P.107 as a Visc 
Decisions on both tl 
P.107 are 


months, 


On this point 
ide, on the 


now p 


ment 
and the 
couple of 
learned 

BAC has named the Brist 
BS-75 fan engine as the po 
the P.107 The engines 
mounted 

Only detail changes in t 


expec 
AVIATION 


} 
ne 


Although | 


) 


r+ 


rot 


tailor the 
airline 


will be needed to 
Hunting design for 


systems 
original 
service. 

Sandys also may be considering an 
Avro fan-engined short haul transport 
(AW Mar. 14, p. 47) for the dual role. 

Officials at de Havilland were elated 
by Sandy’s statement. “It will make a 
mighty difference to the foreign sales 
potential of the DH-121,” a spokesman 
told Aviation Weex. Besides under- 
writing the production of aircraft well 
beyond the order book, it provides as- 
sistance for research, development, tool- 
ing and proving costs. 


Total Aircraft Sales 


De Havilland expects to sell another 
50 aircraft to British European Airways 
and 25 to the independents, bringing 
the total DH-121 aircraft sold to Bntish 
operators alone to 100 aircraft bi 
1965. 

The company expects to sell morc 
Comets, too, in the next 3-4 years } 
though we no longer expect a large mili 
tary order for the Comet,”’ one spoke 
man said, “we expect to sell about 
Comets to Middle East and Sout’: 
American airlines before the DH-12! 
enters service.” 


Allegheny Estimates 
Convair 540 Costs 


Washington—Allegheny Airlines has 
established 27% as the break-even load 
factor necessary to meet direct operating 
costs of its feet of Convair 540 turbo 
prop transports. 

In an exhibit filed with the Civil 
Acronautics Board in the Buffalo-To 
ronto Service Case, Allegheny said that 
direct operating costs for the Convair 
540, which is powered by Napier Eland 
turboprop engines, were set at 95.36 
cents per revenue plane mile. The re 
port covered the first nine months of 
ictual operating experience with the air 
plane. 

Cost per available seat mile was r 
ported at 1.8 cents. Allegheny is operat 
ing the airplane with a 52-seat config 
uration. Breakeven load necessary to 
meet direct operating costs was com 
puted by the airline at 14 passengers 

Allegheny used a straight-line depr« 
ciation policy computed at 64 hr 
utilization at 240 mph. Airframe has 
been evaluated at $612.500. with a 15% 
residual value and 120 month life. To 
tal depreciation costs amounted to 
20.64 cents per revenue mile. 

Total flying operation costs for the 
nine month period totaled 45.15 cents 
per revenue mile. Included in these 
costs were pilots’ salaries at 17.58 cents, 
fuel at 16.61 cents and insurance at 
6.59 cents. Total direct maintenance 
costs were 29.57 cents per aircraft reve 
nue mile 
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NOW, ON YOUR FLIGHTS TO CANADA, ENJOY... 

















Now at Canadian airports you can enjoy a brand new 
concept in airport service—Texaco “Sky Service” created 
for business flyers and the airlines by Texaco and 
Timmins Aviation Limited. It’s the first standardized 
service chain established anywhere—presently operating 
at Montreal and Toronto, and later this year at other 
major centers across Canada. 

Texaco “Sky Service” offers to scheduled and non- 
scheduled airlines at Canadian fields an exceptionally 
efficient into-aircraft service; and to flying businessmen, 
their pilots and their aircraft these important advantages: 


e Complete, uniformly excellent service for all types 
of aircraft. 


e Complimentary, fully-equipped private conference 
rooms right at the airport, bookable in advance. 


e A Telex inter Sky Service chain and business com- 


munication system. 


e Direct telephone lines to hotels, catering services 
and taxis. 
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e Direct lines to Airport Control and Weather Services. 
e Complete range of high quality Texaco Aviation 
Fuels and Lubricants. 
e Aircraftde-icing, starting and pre-heating equipment. 
e Comfortable lounges, modern washrooms. 
Let “Sky Service” make your flights to Canada more 
enjoyable, more productive. For further informatiqn 
and your Texaco Credit Card, write to: 
Texaco Inc., Aviation Sales Department, 135 East 
42nd Street, New York 17, N. Y. 


Tune In: Texaco Huntley-Brinkley Report, Mon. Through Fri.-NBC-TV 


FLY WITH 
TEXACO 
Lubricants and fuels 


available throughout the United States 
Canada + Latin America 





CAB Inadequacy-of-Service Ruling Upheld 


Washington—In a decision that may 
have far-reaching effects on airline flight 
scheduling policy, a U. S. Court of Ap- 
peals last week upheld the Civil Aero- 
nautics Board's authority to order a 
carrier to increase flight service when 
such service is found to be inadequate. 

The decision affirmed a CAB order 
issued in November calling for the addi- 
tion of two round-trip coach flights 
daily by Capital Airlines between To- 
ledo and Chicago, Philadelphia and 
New York. The case arose from a com- 
plaint filed with the Board against the 
Capital service by the city government 
ind the Chamber of Commerce of 
Toledo 

As of late last week it was too early 
to determine industry reaction to the 
decision. Generally, however, the ait 
line industry has held that the function 
of scheduling flights is a management 
prerogative because of operating efh- 
ciencies and economic factors involved 
in a systemwide scheduling program 
Capital protested the Board order on 
grounds that such services were not 
required and could only be operated at 
substantial losses to the carrier 

Last month American Airlines filed 
objections to a Board order calling for 
the addition of at least one daily fight 
in the Baltimore-Dallas market (AW 
June 20, p. 91). In its petition to the 
Board for reconsideration, American 
questioned the Board's authority to su- 
pervise schedules and said the order 
carried “broader, long-range implica 
tions which threaten literally to wreck 
the domestic airline system.”’ 

In its appeal against the Board order 
calling for additional service to and 
from Toledo, Capital also contended 
the Board lacked the power to direct a 
carrier to increase service and empha- 
sized that service to Toledo was already 
adequate. In response to the airline's 
protests that the service would be un 
economic, the Board had this to sav 

. even if the proposed service 
should fail to prove economical during 
this trial period, the rendition by Capi 
tal of this minimum service pattern is 
required under its certificate and sec- 
tion 404(a) of the Act.” 

In response to this statement, Capi- 
tal echoed the views of American when 
it noted that if this represents a Board 
view “that carriers will be required to 
provide uneconomic services even 
though the systems of these carriers 
are operating at losses, it is obvious that 
subsidy will be required to support thes¢ 
required operations.” Capital made the 
statement in a_ petition for subsidy 
which has since been withdrawn (AW 
Apr. 4, p. 47) 

The court, in its decision on the 
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Toledo service, seemed to think tha 


, 


inadequacy of service cases would in- 


crease in the future and not 
“with major trunkline air servi 

being established, the Board » 
increasingly concerned with s« 
adequate service for smaller, in 
diate cities.” 

The court decision also assert 
maintenance of competition wa 
tial and that evidence indicated ( 
could provide the additional 
without economic loss 


ter 


Adequate Service 


Earlier the Board, in its d 
admitted that United Air Lines 
also serves the four cities invol 
the case, was offering adequat 
but added that the potential 
between the four cities im 
not being fulfilled. It reason 
an increase of Capital's servi 
create competition that would 
and thus 
to sust 


United's 
the demand necessary 
tal’s new flights.” 

The court agreed with this fi 
““ustified’”’ but made no decisi 
whether the Beard could order t! 
dition of competitive service 
market where service was 
deemed adequate According 
court, this is the first case in wh 
Board has found inadequacy of 
and then ordered the authorized 
to add flights to correct th 
cies 

Chances 
not appeal the decision to highe: 
on grounds that the case, bi 
not significantly strong enough 
establishing a legal precedent 
could affect future cases of great 


For cx 


SCTVICE 


strong that ¢ 


portance to the industrs 
a Board decision in the current 
New York Coach Investigation 
bring about an order directing t 
plementation of a substantial 

in coach services in short and 1 


haul markets (AW Mar. 14, p 


In this case, there has bee: 
evidence that the Board is prep 
establish standards which 
amount of coach service which 
be offered in certain markets. 7 
lines maintain there is no f 
measuring-rod which can be app 
the scheduling of coach servi 
markets under all operating con 

It is because of these two 
divergent views that a Board 
backing its position could result 
test case that carriers 
inclined to move into highe 
for appeal. During the hearing 
case, there were strong indicatio1 
Hearing Examiner Paul N. Pfeiff 


some 


determined to bring about a decision 
that would call for the introduction of 
commuter-type services in high-density 
short-haul markets at sharply reduced 
fares. Most trunklines hold that such 
services are not economically practicable 
at the present time. 

Airline observers here were not neces- 
sarily surprised that the Court of Ap- 
peals upheld the Board in its decision 
to charge Capital Airlines with inade- 
quacy of service in the Toledo market 
or to order the addition of new service 
However, they generally had not ex- 
pected that the court would actually 
support the Board’s decision to order 
the exact type of service which should 
be introduced—in this case, coach serv- 
ice. 

One solution to the over-all problem 
of inadequacy of service in markets of 
moderate traffic density lies in the trans- 
fer of a number of trunkline points to 
local service carriers. Allegheny has al- 
ready proposed the introduction of no- 
reservation, low-cost, commuter service 
in the New York-Washington market 

AW July 11, p. 43). 

Furthermore, the airline has told the 
Board that it is ready to replace Capital 
Airlines’ services at many points at 
which Capital is seeking suspension. 
Earlier this month (AW July 4, p. 44), 
Capital asked the Board for permission 
to drop points on its system which 
“possess local service and low traffic 
density characteristics” as a means of 
strengthening its route structure. To- 
ledo was one of the cities Capital wished 
to eliminate and one of those which 
Allegheny wished to acquire 


Route Realignment 


In his letter to the Board asking for 
the route realignment, Capital Presi- 
dent David H. Baker noted that the 
revision would give the communities 
involved “an opportunity of obtaining 
improved air transportation” while pro- 
viding local service carriers with “en- 
larged traffic reservoirs.” 

Allegheny agreed that the program 
would be of substantial benefit both to 
Allegheny and the communities in- 
volved and listed 17 cities, all but four 
of which are now served by both car- 
riers, which it wanted to take over. 

Here are the Capital routes Alle- 
gheny wants: 

e Washington /Baltimore to Rochester 
ind Buffalo via Harrisburg/York, Wil- 
liamsport and E}mira/Corniag. 
+ Buffalo to Pittsburgh via Erie. 
e Toledo to eastern cities now 
by Allegheny 

¢ Norfolk/Newport News to New York 
via Washington, Baltimore and Phila- 
delphia. 


served 
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TOTAL UNFILLED LAND 
800 ACR 


10,000 FOOT RUNWA 


HIGH SPEED TURNOFF@) ERMINAL 
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DOWNTOWN OAKL ANON 


*~ 


RUNWAY CONSTRUCTION and sites for possible expansion are detailed in this aerial view of Oakland, Calif., International Airport. 


Oakland Seeks Airline Service Increase 


Oakland, Calif.—Port of Oakland ex- 
pects to award a contract for constru 
tion of a $4.75 million terminal build 
ing topped by an 11-story control tower 
as the nucleus of an expanded Oakland 
International Airport, a facility which 
will cover about 1,500 acres when work 
is completed in early 1962 

Meanwhile, Port of Oakland has en 
gaged Cecil A. Beasley and the Wash 
ington, D. C., law firm of Henry 
Beecken & Associates to present a for- 
mal complaint to Civil Aeronautics 
Board on alleged inadequacies of sery 
ice at the present Oakland Airport. The 
complaint will follow an informal con 
ference with CAB officials on the sub- 
ject, to be held within 60 davs in Wash- 
ington. 

At Ontario, Calif., a survéy con- 
ducted for the City of Ontario also 
criticized lack of scheduled service at 
Ontario’s International Airport, calling 
five flights a day “grossly inadequate,” 
but made no overtures to, the CAB. 

Oakland's talking point will be its 
$20.5 million “expansion’’ program, 


£4 


tantamount to construction of an cn 
tirely new airport. Although it is build 
ing one of the most advanced facilities 
for its size in the U.S., Oakland fears it 
will find itself in the position of “own 
ng a big league ball park but no play 

Oakland officials complain that only 
me nonstop first-class flight 1s Operating 
daily to Los Angeles at present, that no 
first-class flights operate nonstop to cast 
ern points, and that several routes orig 
inate in Oakland but return to San 
Francisco, downgrading the value of the 
Oakland facility 

The Beecken firm and Beasley earlier 
vere successful in pressing a similar 
complaint on behalf of the city of Balti 
more, which subsequently won greater 
service for its Friendship Airport 

The new terminal building will front 
on a 10,000-ft. runway capable of han- 
dling the largest jets. The runway fea- 
tures high-speed turnoffs for incoming 
aircraft, enabling them to clear the 
runway faster by entering taxiways while 
still moving as fast as 60 mph. 


The new runway and terminal build 
ing will be located on a 600-acre tract, 
reclaimed from the bay and filled, and 
protected from bay encroachment by a 
12-ft.-high dike, 4.5 mi. in 


fence 


Phe runwa 


circum 


points north-south and 
is located almost two miles out in the 
bay, minimizing jet noise, in contrast 
with San Francisco International, where 
housing developments have been built 
on marshland virtually to the edge of 
the runways. Oakland has had no ex- 
perience with because the 
present facility can’t handle them, but 
city officials are expecting no trouble 
because of the unique location of the 


pure jcts 


new runway 

The single runway is pointed out as 
an example of current thinking which 
holds that intersecting runways are fast 
becoming obsolete in commercial fly- 
ing. Aeronautical consultants to the 
Port of Oakland say that the single 
runway will handle 98% of all wind 
situations, and that the remaining 2% 
will concern smaller aircraft only. In 
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the event of high crosswinds these craft Bernardino, and Orange to bot * 10 Trunklines Sign 


will be using the old intersecting Oak- Angeles and Ontario Internation 
land landing strips. ports. Ontario Airport lies about 55 Voluntary Liquor Code 

The new runway and terminal build- surface mi. east of Los Angel: t . 
ing will handle regular commercial national in the San Gabriel vall 
flights and any large military planes City of Ontario recently governing the control of alcoholic bev- 
which may have to land at the facility. a new terminal building and th« r erage service on scheduled airline flights 
he older part of the airport will then plan, of which the Fisher report within the United States has been 
be relegated to business and private part, calls for runway exten nd signed by 10 trunklines. 
planes and to civilian or military planes further terminal development. Ontar The agreement, which has been sub- 
flying in for repairs or special mainte- Airport presently is a primar mitted to the Civil Aeronautics Board 
nance. The old airport has extensive point for aircraft from Los Ang In- for approval, revises previous codes in 
maintenance facilities ternational in the event of bel n- that it now embraces the service of 

About $7 million in federal monies imum weather because statist how wines and beers as well as distilled 
already has been spent or committed to that 98% of the time, one or the other beverages. Of the 12 trunklines, only 
the expansion program. The balance of the two airports is open Western Air Lines and United Air 
of the $20.5 million is from Port of The study group found that r Lines are not signators to the agree- 
Oakland funds and special revenue market division exists between t! ment. Here are the essential features of 
bonds. About $3 million of the total airports of a complementary rather than the revamped code: 
will be spent for resurfacing of runways a competitive nature, placing S ’ @ Service of alcoholic beverages to any 
and for other improvements at the nardino, Riverside, most of Orange one passenger during continuous flight 
existing field County, and a substantial port f will be restricted to not more than the 

, eastern Los Angeles counties in er alcoholic equivalent of four ounces of 
Ontario Survey travel time to Ontario than t »s distilled spirits, beer or wine. 

Ontario's survey, conducted by Leigh Angeles Airport @ Agreement defines alcoholic equiva- 
Fisher & Associates, showed that nearh; Ultimate answer tu where th lent of four ounces of distilled spirits 
half of the more than seven million major airport to serve the great in wine as 26 ounces and, in beer, as the 
population in the Greater Los Angeles Angeles area will be located, h r, contents of two 12-ounce containers 
complex are closer in travel time toOn- ~=must await the outcome of a s: f In addition to such quantities, a maxi- 
tario International Airport than they are the problem on a regional ba mum of seven ounces of wine may be 
to Los Angeles International during Angeles Chamber of Commerce has n served with meals. 
peak traffic hours disagreement with the survey « ted A previous agreement, which was 

lhe report, calling the present sched- by Fisher for the City of Onta: signed by eight of the 12 trunklines, 
uling of five flights a day from Ontario But, the chamber announced recently __ restricted the service of distilled liquor 
“grossly inadequate,” said a significantly that the need for a second airport by _ to one and one-half ounces but made no 
large portion of the population could be 1965 is recognized and a survey will mention of wines or beers. The code 
better served by Ontario International undertaken on a regional basis t ter will be enforced by the Enforcement 
than the Los Angeles airport mine where it will be located. TI t- Office of the Air Traffic Conference. 

The survey concentrated on showing — vey will be conducted on a regior Several moves have been made in 
the relative surface transportation times to eliminate the possibility that Congress during the past few sessions 
between various points in the counti¢ county politics, or special interest to eliminate liquor service on all sched- 
of Los Angeles, Ventura, Riverside, San enter into consideration uled airline flights 


Washington—Voluntary liquor code 


Delta Opens Jet Overhaul Base at Atlanta 


Delta Air Lines’ recently-opened jet overhaul base at Atlanta Airport consists of three buildings covering 400,900 sq. ft. of floor space. 
Hangar area measures 48-ft. high by 420-ft. with a clear space depth of 170 ft. Approximately 1,600 persons are employed at the facility, 
where all phases of the carrier’s airframe and engine maintenance and overhaul for Convair 880s and Douglas DC-8s will be handled. 
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NO 

PRATT & WHITNEY 
AIRCRAFT PART 

IS EVER 

JUST “GOOD ENOUGH” 


Split boss piston 


Take this pair of pistons, for example. Both split 
and solid boss designs—interchangeable in your 
engine—have been available as original equipment 
parts for many years. The record of experience, 
however, has proven that the solid boss piston is 
more reliable under a greater range of operating 
conditions. 

In the design of every aircraft engine part pro- 
duced by Pratt & Whitney Aircraft, there is this 
basic rule: Only the best is good enough. That is 
why Pratt & Whitney Aircraft now specifies the 
solid boss piston for all replacement requirements. 

You can see some design differences. Most quality 
differences, however, are not so easy to spot, espe- 


Solid boss piston 


cially in smaller components. Just the same, our 
engineers never finish experimenting, redesigning, 
testing and improving. 

Without access to these continuing improve- 
ments, a look-alike substitute cannot duplicate the 
complete compatibility and dependability engi- 
neered into Pratt & Whitney Aircraft original 
equipment parts. Before you can detect the differ- 
ence, your engine will. 

For reliability and economy, specify Pratt & 
Whitney Aircraft original equipment parts when 
you overhaul a Pratt & Whitney Aircraft engine. 
They are quickly available from authorized distrib- 
utors throughout the United States and Canada. 


PRATT & WHITNEY AIRCRAFT 


East Hartford, Connecticut 


CANADIAN PRATT & WHITNEY AIRCRAFT CO., LTD. 


Longueuil, P.Q., Canada 
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American s First 720 
Prepared for Service 


First American Airlines Boeing 720 inter- 
mediate range jet transport is scheduled to 
start service July 31 between Cleveland, St. 
Louis and Los Angeles (AW July 11, p. 52). 
Company designation is 707-023. The air 
craft is powered by four Pratt & Whitney 
JT3C7 turbojets, but the 720B, of which 
American has ordered 15, will be fitted with 
P&W JT3D turbofans (AW June 27, p. 
45). The 720 features additional leading 
edge wing flaps for improved landing and 
takeoff characteristics (bottom photo) and a 
41 ft. 6 in. tail, 3 ft. higher than the 707-120 
tail. Wing area has been enlarged between 
inboard engine pylons and the fuselage 
(right), although wing span remains the 
same. This airplane, one of 25 ordered by 
American, eventually will be modified to the 
turbofan configuration. Carrying 98 passen 
gers (48 first class and 50 coach), the 720 
will cruise at 616 mph.; maximum altitude 
is 40,000 ft. and maximum range is 3,500 


mi. United Air Lines put the 720 into 


service first, between Chicago, Denver and 
Los Angeles and Pacific Coast routes. 


ray 
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TWA me SuperJet AIRLINE 


is the only airline flying across the United States... 
across the Atlantic to Europe...and across Europe 


TWA JETS now serve LOS ANGELES - SAN FRANCISCO 
KANSAS CITY - ST. LOUIS - CHICAGO - DETROIT - NEW YORK: BOSTON 
PITTSBURGH - PHILADELPHIA - WASHINGTON-BALTIMORE - MIAMI 
LONDON - PARIS - ROME - LISBON - FRANKFURT - MADRID - ATHENS 


FASTEST COAST-T0-COAST 


I We nthe 


THE SUPERJET AIRLINE™ 


The only airline flying across the United States in 4 hrs. and 30 mins. 








Airline Traffic—May, 1960 


Revenue | Over-all 

Revenve Passenger lead |_sCOU. S.. Mail Express Freight Total Revenue 
Passengers Miles Factor Ton-Miles Ton-Miles Ton-Miles Revenue Load 

% Ton-Miles Factor % 





— eee a a 


DOMESTIC TRUNK 
American o 717,711 531,949 65 5 1,835,952 , 225 8,868,461 62,659,272 57 
Braniff P 197,719 93,615 56.7 417,618 172,519 658,223 10,228,872 46 
Capital “< 319,480 129,947 52.4 567 , 515 , 371 486,433 13,774,136 48 
Continental , 113,264 73,069 467 175,862 115,186 361,322 7,665,083 38 
Delta 1 289 , 986 154,166 61.0 418,876 ,372 1,326,019 16,849,828 50 
Eastern veaees 668 ,054 340 ,078 54.05 1,153,327 , 668 1,609,489 35,991,503 42 

National és 126,050 74,704 52.9 284,735 , 183 660,127 8,282,102 41 

Northeast ° 117,790 43,255 48 40 113,113 , 880 232,187 4,520,239 42 

Northwest ‘ 156,515 107 , 464 483 622,685 ,025 1,471,384 12,673,908 43 

Trans World ara 440,214 373 ,836 63 7 1,429,677 , 563 3,275,271 41,183,702 52 

United ° 654,872 449,862 63 9 2,929,295 ,197 6,192,966 53,259,502 55 

Western ; 130,116 69 , 357 53.9 272,541 ,036 408 ,623 7,408, 521 47 


SeSuesgervge-nuw 
oo 


INTERNATIONAL 
American 7,859 7,927 49 
Braniff 5,063 10,520 52 
Caribbean Atlantic ‘ 31,740 2,165 68 
Delte oe 2,507 3,629 39 
Eastern i 41,586 59,976 59 
Meckey : 10,294 1,631 38 
National = 1,949 1,545 37 
North west ee 16,133 28,953 47 
Pan American 

Alaske neu aehd 6,467 6,697 55 
Atlantic ie 128,¢31 175,519 69 
Latin America staan 83,°63 103, 886 62 
Pacific see 34,694 120,602 68 
Ponagre owen 9,689 14,375 50 
Resort ee aa 
Trans Caribbean ad 11,675 18,175 73 
Trens World ae 40,437 114,208 70 
United ee 12,116 30,074 82 
Western a's 4,580 7,112 65 


,129 329 242,717 1,071,928 54 
, 629 126,684 1,286,113 46 
, 282 8, 533 238, 542 72 
306 27 , 467 429,724 37 

346 154,859 6,410,648 56 

5,262 181,200 41 

359 , 7,427 175,628 32 

518 , 928,213 5,215,331 50 


e~-Unveoevow 
NUWUUeOeaae 


,063 190,578 931,859 54 
492 4,025,461 23,705,048 62 
,707 3,874,994 14,532,535 60 
453 2,441,231 16,896,872 61 
,749 526,650 2,175,317 54 
3,368 , 579 3,368,579 79 

296,076 1,836,311 72 

1,339,801 14,340,522 66 

164,106 3,401,530 71 

32,718 785,640 69 


neooea © 
woo WeOoe vo 
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LOCAL SERVICE 
Allegheny éaxd 59,235 11,586 
Bonanza , 21,073 5,171 
Central ’ 15,249 2,912 
Frontier oe} 27 , 971 7,311 
Leke Central ° 21,479 3,439 
Mohawk pa 51,541 10,225 
North Central | 61,315 14,182 
Ozark | 51,614 9,139 
Pacific | 44,338 10,13) 
Piedmont | 41,826 8,919 
Southern 30, 883 5,600 
Trans-Texes , 28,524 6,745 
West Coast , 34,422 7,996 


42,584 | 1,192,334 45 
11,068 518,254 39 
11,740 | 303,783 36 
64,297 804,001 40 

361,555 46 
17,378 | 1,025,909 44 
40,473 | 1,494,896 44 
27,804 940, 333 43 
7,446 995, 562 45 
19,409 903, 578 49 
19,554 589, 823 35 
36,831 715,802 40 
16,423 797, 448 44 


“ve 





wescestn=ouuves 


SOne@ene@-OCOeusd 


nN 


HAWAIIAN LINES 
Aloha 27 , 579 4,032 51 7,895 333, 537 


Hawaiian 39,645 8,842 95 346,699 1,237,755 


CARGO LINES 
AAXICO 
Aerovias Sud Americana 
Flying Tiger 
Riddle 
Domestic 
Overseas 
Seaboard & Western 
Slick 1,919 


6,545,558 6,545,558 
472,340 472,340 
7,411,395 7,779,871 


1,330,658 1,384,730 

; 481,974 487 , 965 

2,206 , 54 3 3,221,504 4,494,479 
| 6,563,956 7,227,370 


HELICOPTER LINES 
Chicago Helicopter a 
Los Angeles Airways | 3,523 
New York Airways | 


29,348 0 l, 49,207 
21 2, 19,500 
13,350 92 P 635 29,074 


ALASKA LINES 

Alaska Airlines 10,797 

Alaska Coastal | 6,146 597 
Cordova 1,727 306 
Ellie 6,391 410 
Northern Consolidated 2,645 842 
Pacific Northern 11,936 ,134 
Reeve Aleutian 1,903 , 61) 
Western Alaska 293 25 
Wien Alaska 3,683 1,244 


382,751 1,321,935 

6,062 71,756 

58,621 94,320 

6,990 54,359 

62,903 192,551 

052 320,434 1,652,551 
39,062 64,640 279,017 
73 357 3,222 
46,002 119,735 292,759 


enovo-woeew 
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Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board 
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Latest Olympus version — ready for production 


 ANOT! 


Security restrictions have just been lifted to permit 
the release of some details of the current Olympus 
version, the 21, which is now ready for production. 


157-in long and with a 42-in intake diameter, the 
Bristol Siddeley Olympus 21 is Britain’s most power- 
ful military aero-engine. It inherits all the outstand- 
ing qualities of its forebears—high power at high 
altitude, unequalled handling characteristics, low fuel 
consumption and great operational flexibility. It also 
possesses the highest thrust/weight ratio of any high- 
thrust turbojet in the world. 


The Olympus series of engines owes its excellent 


ENGINEER 


all-round performance to the two-spool compressor 
system, pioneered by Bristol Siddeley and since 
adopted by the leading aero-engine producers in 
Britain and the USA. Proof of Olympus reliability 
is given by the fact that it has the longest achieved 
overhaul life, the lowest specific fuel consumption and 
the highest thrust of any bomber or fighter engine in 


squadron service with the RAF. 


The enormous development potential of the 
Olympus has repeatedly been proved. The first pro- 
duction version delivered 11,000-lb thrust dry, the 
current Olympus 21 has reached 20,000 Ib, and an 








produces 20,000-Ib thrust ary... 


VANCE BY BRISTOL SIDDELEY 


even later version is rated at no less than 33,000 Ib 
with reheat. 
Olympus applications. The Olympus 201 al- 


ready gives the Avro Vulcan B 2, spearhead of the 


RAF’s V-bomber force, an all-round performance 
unsurpassed by any other aircraft of its type. The 
Olympus 21 has been designed to allow the Vulcan 
to reach its ultimate design potentialities. 


The Bristol Siddeley Olympus is ideally suited 
insonic speeds and an advanced 
ected to power the British Air- 

PSR 2, a new tactical support/ 
raft chosen for the RAF. Other 
Olympus versions are under active consideration for 
the next generation of civil airliners—the supersonic 


to operation at tr 
version has been ss 
craft Corporatio: 


reconnaissance all 


transports. 


_— 
Be Monisrox siveLey ENGINES LIMITED 


Bristol Aero-industries Limited, 200 international! Aviation Building, Montreal 3, Canada. Telephone: University 6-5471 














AIRLINE OBSERVER 


> Eastern Air Lines’ new program of strict scheduling of flights according to 
trafhc demands in place of the former policy of high-rate frequency sched- 
uling has resulted in the withdrawal of 31 piston-engine aircraft from active 
service and reduction of the company’s personnel force by about 1,000 
employes. Program is already increasing load factors. 


> Team of six experts from Douglas Aircraft Co. and Sperry Rand Corp 
is starting a tour to brief airline service people on adjustment of the Sperry 
SP-30 autopilot in the DC-8, turbojet transport. Two cases have been 
reported on individual airplancs in which the aircraft on autopilot cruised 
in a slight, continuous roll. Using a line analvzer, Sperry found in the case 
of one, a KLM Roval Dutch Airlines DC-8, that the leads to the vaw and 
to the pitch axis accelerometers had been reversed. The directional gyro 
had been changed, and the possibility existed that polarity mav have been 
reversed. The Douglas-Sperry team is now studving a similar problem in a 
Panagra DC-8. Federal Aviation Agency is not officially concerned since the 
autopilot is not a safety-of-flight item and the problem is not considered a 
hazard. The autopilot is a sophisticated design, and there is a possibility 
some redesign may be undertaken to simplify maintenance 


> Japanese government has approved a five-year expansion program for Japan 
Air Lines that will embrace inauguration of routes into Shanghai and Peking 
sometime during that period. Plan includes start of service to Europe and 
around-the-world flights. 


P First congressional protest to the Civil Aeronautics Board proposal to 
eliminate competitive bidding by commercial airlines for military airlift 
contracts (AW July 11, p. 39) came from Sen. John Sparkman (D.-Ala.) 
Sparkman, in a letter to CAB Chairman Whitney Gillilland, charged that 


the proposed change would “make it virtually impossible for small airline 
carriers to participate in the MATS program of procurement ” Also, 
Defense Department is showing no enthusiasm for the program. Deputy 
Secretary of Defense, James H. Douglas, told Gillilland he was “‘concerned 
that, coming at this time, a major revision in the Board’s exemption 
policy . . . would seriously interfere with our efforts to achieve the objectives 
of” the revised procurement program now being developed by MATS 


> Proximity warning indicator which uses existing airline weather radar plus 
a modest-size black box adapter developed by Radio Corp. of America will 
start flying the line in a United Air Lines Convair 340 before the end of 
the month to evaluate its performance in daily operations. Initial experi- 
mental tests (AW Apr. 18, p. 52) to date appear encouraging. 


© Piedmont Airlines has joined the Assn. of Local Transport Airlines to 
bring local service airlines membership to nine. Mohawk Airlines recenth 
resigned from the organization 


> KLM-Royal Dutch Airlines is offering a new 15-year 5% bond issue in 
the amount of $13.1 million for the purchase of new aircraft. Bonds, which 
will be listed on the Amsterdam Stock Exchange, are being offered in the 
Netherlands at 100% of par through a Dutch underwriting group. No 
decision has been made on the type of aircraft to be purchased to supple- 
ment KLM’s 12 DC-8s and 12 Lockheed Electras on order. 


P Railway Express Agency is looking for a new name that will more apth 
describe its world-wide express services by all modes of transportation 


» Doppler adapter for weather radars, which would enable them to provide 
ground speed and drift information that now requires use of separate doppler 
radar, has been developed by Technical Research Group, Inc., Syosset, N. Y. 
Originally developed for military use to permit interceptor fire control radars 
to also serve as doppler navigation aids, the adapter is expected to weigh 
about 25 Ib. and sell for less than $10,000. Federal Aviation Agency is 
reportedly following development. Company says that accuracy of ground 
speed and drift information obtained would be comparable to that provided 
by separate doppler navigation radars. 








SHORTLINES 


P Alitalia, the Italian state airline, re 
ports a $245,803 net profit in global 
1959 operations after taxes and charges 
of $6,198,424 to depreciation. In the 
carrier's annual report, it was announced 
1959 operations ran at a 55% overall 
iwerage load factor. Broadening of pub 
lic ownership in the airline, which is 
presently controlled by Instituto per 
la Ricostruzione Industriale (IRI), the 
Italian government holding company, 
was also announced at the annual meet 
ing. More than $16 million worth of 
54% 20-vear convertible debentures 
have been issued by the Italian air- 


line 





> Air Transport Assn. motion to quash 
) subpoena from the Civil Acronautics 
Board to produce certain records of the 
issociation has been denied bv the 
Board and Air Transport Assn. has 
been ordered to produce the records 
within five davs from the date of the 


order 


> Braniff Airways is offering gift certifi 
cates for air travel for anv amount in 
excess of $10 which a passenger may 
exchange for, or ipply toward, a ticket 
on anv Braniff flight 


> British European Airways has begun 
construction of its $10 million passen- 
ger terminal in downtown London 
lhe 10-story terminal, located in Crom- 
well Curve, West Kensington, will con 
tain reservations, sales and office spacc 
for BEA offices now scattered through- 
out London 


> Flying Tiger Line has received a 
$462,000 three-month fixed contract 
from Military Air Transport Service to 
perate Lockheed Super H Constella 
tion service from Honolulu to several 
islands in the Pacific area. Service calls 
for twice-weekly flights from Hawai to 
Johnson Island, Kwajalein and Eniwe 
tok Atoll and return and four monthh 
round-trip flights from Honolulu to 
Johnson !sland direct 


© Iranair, the Iranian state airline, has 
named Scandinavian Airlines Svstem as 
its general sales agent in North America 
and northern Latin America. Iranair op 
crates routes extending from Europe, 
through the Near and Middle East and 
into Asia 


> Purdue Acronautics Corp. has been 
recommended for a certificate of public 
necessity to operate as a supplemental 
ur carrier by a Civil Aeronautics Board 
examiner. The carrier would have op 
erating rights within the continental 
United States. 
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Ablation Wins Missile Performance Gain 


By Michael Yaffee 


Significant new advances in materials 
technology, the result of urgent militar 
demands, are beginning to pav off in the 
development of missiles with greater 
speed, payload capability and 
radar cross-section 

Nike Zeus, the Army’s anti-intercon- 
tinental ballistic missile weapon, is being 
completely with an ablating 
fluorocarbon plastic heat shield. New 
reinforced plastic ablating nose cones 
are being developed for smaller Army 
missiles such as the Pershing to increas¢ 
their allowable speeds and to minimiz« 
possibilities of detection and intercep 
thon 

Titan ICBMs will be equipped with 
Avco Mark IV abiating re-entry vehicles 


1 
iOowel 


COVC red 


which have metal honeycomb-reinforced 
ceramic nose caps over metal backup 
Mark V. the Minuteman re 


vehicle now under development 


structure 
entr\ 
will probably be of the same tvpe of 
construction. New Mark IV and Mark 
V vehicles will come in on target much 
faster than the original copper heat-sink 
vehicles first developed for 


Atlas 


re-entry 
Titan and 


Larger Warhead 


Some future Atlas ICBM squadrons 
will also be equipped with Mark IV 
re-entry vehicles. First operational Atlas 
squadrons, however, will use Mark II] 
re-entry vehicles ablating 
forced plastic heat shields to carry th 
warhead for which the 
originally designed. Stronger Mark IV's 


with rcin 


wer'e 


Thu ke if 


- 2 


BLUNT, low temperature ablation heat shield, developed by Avco under Air Force con- 
tract, is made of Avcoat, a thermosetting plastic that starts to vaporize at 350F. Same 
material will be used on aft sections of Mark IV re-entry vehicle where aerodynamic is less 


severe than on the nose. 


54 


will enable them to carry heavier wat 
heads 


June 


vehicl 


Improved Titan Il (AW 
». 34) will have a re-entry that 
can carry a still larger nuclear warhead 
Fabrication of this vehicle, the Mar) 
VI, is expected to follow the present 
practice of covering a 
ture with a molded, ablating heat shield 


metal substruc 
of reinforced plastic or reinforced ce 
ramic. Newls 
epoxy plastics are also a distinct 
bihtv for the heat shield of the Mark V1 
ind even more likely for the heat shield 
mn the Douglas Skybolt re-entry vehick 
The Skvbolt re-entry vehicle is under 
development and proposals on the Mark 
VI are now in Air Force hands 

Ihe Navv is 
development on pyrolytic or onented 
graphite structures presumably as heat 
shields for an advanced Polaris IRBM 
hick But entist 
believe that successful operational g 


'*& 
time off 


developed, unreinforced 


poss! 


sponsoring extensive 


re-entry sor 
raph 
ite nose still some 
: lear f . } 
particular or present arn 
ICBMs with their more se 


requirements 


cones are 
ruture 


entry 


farther removed 
we is the work recently un 
n transpiration cooli 
chicles which the Arm 
part f its study on re 
an first service to develo 
rational ablating re-entry veh 
Jupiter IRBM), the Army nov 
itself more deeply involved than 
nose cone matenial 


inti-ICBM 


from the Ip 


problems, pr 


it f 


Ablating Materials 
1} Air | 


ics. 
fiber-reinfore 
d ccramics and 
impregnated cerami 
Both General Electric and A 
constantls cloping new ablatior 
terials. Sometime within the n f 
wecks, the Air Force will flv another 
entry test vehicle in an effort to dete 
mine the effectiveness of their newest 
formulation In the 
Electric, the materials trend now ap 
pears to be in the direction of 
plastic s while Aveo is favoring th mN- 


case of General 


pure 
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posite metal-reinforced ceramic and 
fiber-reinforced plastic materials. 

In the development of the first ICBM 
ablating re-entry vehicle, the Mark III, 
General Electric used a_ reinforced 
plastic heat shield over a metal backup 
structure. The resultant re-entry vehicl 
proved more than adequate for deliver 
ng the payload originally assigned to 
the Atlas, the company says. It now 
being used at Vandenberg AFB, Calif 

Mark III also is slated for use on 
the three Atlas squadrons to b 
located at Warren AFB, Wyo., and 
the first Atlas squadron at Offutt AFB 
Neb. There is also a possibility, th 
ymmpany adds, that it will be used on 
the first Atlas squadrons at Fairchild 
AFB, Wash., and Formes AFB, Kan 
The Mark III, however, is not strong 
iwh to carry the larger nuclear war- 
s which were originally assigned ¢ 
Titan and now also destined f 
me Atlas squadrons. With Aveo’ 
Mark IV re-entry vehicle soon to b 
lable for the bigger warheads, Gen 
cral Electric feels there is no point in 
ving to redesign the Mark III for the 
lark IV's job and will probabl; “leap 
both the Mark IV and Mark 
the Minuteman re-entry vehicl 
under development at Avco) 


Skybolt Contract 


In addition to its present production 
mntracts, General Electric now has th 
clopment contract for the Skvbolt 
ntry vehicle. The company also has 
submitted a proposal for the Titan II 
Mark VI re-entry vehicle. It is princi- 
pally with these two projects in mind 
that Gl Missile and Space Vehicle 
Department is pursuing the develop- 
ment of its new epoxy plastic formula- 
tions. As far as missile re-entry vehicles 


ed, GI 


ty 
\ 
fr 
Vv 


il 
companies 
militrvy on 

cooling d_ pvrolvtic 
Among the others involved 
‘rraphite work are Ravtheon 
Temperature Materials, 


tric’s new epoxy plast 

the Century serie 

formulation in thi 
sentially, these ar 


survived ter 

20,000F for period 
GE savs thev are casict 

te and less expensive thar 
reinforced _ plastics Like th 
Gencral Electric investigated 


mic materials for possible re-entt 
ipplications and rejected them for 


essentially the same reasons: the com- 
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HIGH temperature ablation heat 
Avco’s Mark IV re-entry vehick 
begins to ablate at 3,000F. 


UNDER TEST in a plasma jet, uv 
apparently due to thermal shock 
rial (shown at bottom) which 


same conditions. 


hield of the type that will be bonded to the nose of 


K 


ide from a metal honeycomb-teinforced ceramic that 


1 ceramic re-entry structure (shown at top) failed 
forced with metal honevcomb, same ceramic mate 
ly silicon dioxide, successfully survived under the 








/o insure top priority dispersal of military aircraft... 


GILFILLAN MOBILE RAPCON 


Dispersal plans for strategic and tactical jet PROTECTS MULTIMILLION DOLLAR INVESTMENT 
aircraft make increased Radar Approach Con- Original Gilfillan GCA building-block design makes 
trol facilities an urgent necessity. Gilfillan Mobile Rapcon possible today. GCA installations 
Mobile Rapcon — the only mobile facility - representing millions in Federal investment are pro 
meets this need immediately and at low cost. tected from obsolescence. Most important, Gilfillan 
Mobile Rapcon meets an urgent military necessity. 
Extended range modifications of Gilfillan 
GCA equipments assure the expanded area of 
control essential for safe guidance of today’s 
high performance jets. Radar altitude cover- , , 
age is quadrupled, from 12,000 to 50,000 feet. Glitan cesigns tor 

Range is increased 50°, from 40 to 60 miles. planned non-obsolescence 


Gilfillan Mobile Rapcon includes the facilities 
now available in fixed military Rapcon centers, 
including display data from other radar and 


data link equipments. e 
Ufillan 


Los Anaeles 





parative dearth of information concern: 
ing ceramic technology, fabrication and 
bonding problems, the material’s 
sensitivity to thermal and mechanical 
shock, and the difficulty in handling 
ind working large ceramic nose cone 
structures 

Aveo, on the other hand, saw the 
same problems but decided that the 
potential of ceramics could justify the 
trouble entailed in trying to solve them 
Then, in 1959, the company’s Research 
ind Advanced Development Divsion 
innounced the development of Avcoit 
i metal honevcomb-reinforced ceramic 
which it credits as a major breakthrough 
that made the Mark IV re-entry vehicle 
possible 


Plastic Shields 
New operational Mark IV re-entry 


vehicles now going into production at 
Avco’s Lycoming plant in Stratford, 
Conn., will employ ablating Avcoite 
nose caps, bonded to a metal backup 
structure. Cylindrical and flare sections 
f the Mark IV, where re-entry heating 
less severe, will use reinforced plastic 
heat shields over the metal substruc- 
ture 
Mark V, the Minuteman re-entry 
vehicle under development here, prob- 
ibly wfll follow the same form of con- 
struction, using essentially the same 
materials. Shape, material arrangement, 
thickness and other dimensions of the 
Minuteman heat shield, however, may 
differ. Mark VI, re-entry vehicle for the 
improved Titan II, will also probably 
have the same basic type of reinforced 
ceramic-plastic heat shield, if Aveo 
eventually gets the contract 
In the case of the Mark IV, the three 
different materials used for the heat 
shield are Avcoite, Avcoat and RAD-5S. 
Although Avco refuses to say exacths 
what its materials are, Avcoite is be- 
lieved to be essentially a silicon dioxide 
silica) ceramic; RAD-58, a_ plastic- 
ceramic composite of phenolic-impreg- 
nated silica; and Avcoat, a more con- 
ventional reinforced plastic, possibly of 
the glass fiber-reinforced epoxy type 
At present, Avco is_ fabricating 
seven versions of the full scale Mark IV 
re-entry vehicle which are designated 
Mark IV Mod. 1, Mark IV Mod. 2, et« 
lepending upon their destined appli 
tion. One modification number, for ex 
imple, is made for training purpo 
nother (unspecified) is destined for 
rational use, and still others 
if the subscale RVX- 
AW June 6, p 
further development w 
ym ses flying with different 
ngements and thicknesses of the thr 
shield materials 
mmposition and arrangement of the 
itional Mark IV heat shield ar 
believed to be definitely estab 


by Avco and Air Force scien 


AVIATION WEEK, July 18, 1960 








Here is a man you should know 


he's 4 DELAVAN FUEL INJECTOR SPECIALIST 


His name is Paul D. Burgess. H nior project engineer on Fuel Injector Develop- 
ment, specializing in injecti for thrust augmentation and primary fuel 
injection. He's been with Del 5 years, and has designed and developed fuel 
injectors for use on some of the t advanced aircraft engines, scheduled for produc- 
tion in the near future. Men like Paul Burgess, concentrating their talents on fuel 
injector development, have mad in the world’s largest nozzle specialist. They're 
the main reasons leading tur! rocket and APU manufacturers rely on Delavan 


for fuel injection problem solv 


If fluid metering and atomizati wrt of your product, take advantage of Delavan’s 
specialized experience and pr ty to deliver aircraft quality. Send specifications 
to the address below for obligat free recommendations. 


DEL 
Meet Cli ung Company, 


West Des Moines, lowa 
orld’s largest nozzle specialist 








Electronic Countermeasures 
provide the “invisible shield” 
in our nation’s defense against 
potential aggressors. And, like 
a shield, they must be reliable 


to insure complete protection. Hoffman has 
been in the forefront in this field for many 
years, adding its engineering know-how to 


accomplish new advancements in counter- 
measures techniques. The Tall Tom elec- 
tronic reconnaissance system, ULR-5 ship- 
board system, and PLR-5 man-pack receiver 
are examples of Hoffman’s capability in 
advanced countermeasures systems —capa- 
bility which can help to solve your most crit- 
ical electronic countermeasures problems. 


Hoffman /s.sctromes CORPORATION 


Military Products Division 


1740 S. Grand Avenue, Los Angeles 7. California 











Nozzle Work Aided Ablation Research 


\blating re-entry vehicle design derives in large measure from the work car 
out on the aft end of the missile, the exhaust nozzle. 

In September, 1956, Army fired the first ablating re-entry test vehicle 
designed for a U. S. military missile. Army became interested in the possibilitic 


t 


for rocket nozzles. (This is still an important program as far as the Army 
cerned in that improvements continually are being made in the ablative, reint 
plastics that line practically every Army missile.) 

From theoretical studies and laboratory test, Army decided in mid-195¢ 
iblation could handle the job on the Jupiter IRBM re-entry vehicle and also on 


twice the velocity of the former and have approximately four times as much kin 
energy to dissipate Consequently, at this time, Army recommended the abl 
ipproach to the Air Force. 

The firing of the first ablating re-entry test vehicle enabled Army scient 
otrclate theoretical and laboratory results with actual flight data. By mid-! 
Army had fired enough test vehicles to be convinced that ablation was th 
technique for both IRBM and ICBM re-entry vehicles. In May, 1958, Arm 
the first full scale Jupiter re-entry vehicle and, later that vear, delivered th 





tactical Jupiters with ablating re-entry vehicles 
Ceramics was one of the first materials the Army Ballistic Missile Agen 
its contractors investigated (AW May 12, 1958, p. 52). Fabrication and stru 


woblems led them to the use of plastic binders for holding the ceramics toget 


Mhev then decided that the plastics offered better physical and mechanical propert 


than the ceramics. With reinforcing agents and development of a suitable 
dynamic shape, the Army found that the plastics made successful heat shiclds 

mm has definitely cast ceramics aside in favor of reinforced plastics 

Believing that it would take too long to overcome all the obstacles in the des 

t of ablating re-entry vehicles, the Air Force, for the sake of expediency 

mitted itself to the heat sink approach. By 1958, General Electric and Av 
well along in the development of heat sink re-entry vehicles for the Atlas and 1 
These vehicles consisted of a blunt front end fabricated from a predominantly 
lov and a conical afterbody, which in the Titan vehicle was to be machined 
by rvilium 

Gencral Electric had begun to deliver operational Mark Il heat sink vehi 
the Atl and Thor and Avco had moved its Titan re-entry vehicle program 
levelopment) to Stratford for production when, in August, 1958, the Air | 
lirected these companies to produce ablation re-entry vehicles. Both compan 
wen doing prior Air Force-sponsored research on ablation, and, as a result, the 
General Electric ablating RVX-1 (RVX-1 and RVX-2 were re-entry test vehi 
the Mark Il; and RVX-3 and RVX-4, for the Mark IV) was launched in J 
1959. Aveo delivered the first RVX.3 in May 1959 

General Electric's production of the operational heat sink re-entry \ 
Mark Il Mod. Il, ended only this vear. These vehicles are in operation w 
RAF Thor squadrons in England and on some Atlases at Vandenberg AFB 
f the first Mark II's, in fact, are now starting to come back to GE's Burlingto: 


lant for inspection and overhaul 


iblation materials for this purpose as the result of the work it was doing on lir 


ICBM re-entry vehicles, despite the fact that the latter would travel at approximate 








group W 
ippears cer 
used over the 
ructure where the [ remaining re-entr 
iting is the greatest he ablation of t 
nd Aveoat going over 
ind flare sections 
lon the Mark IV nose shield liffer s of mater 
msists essentially of a metal icntists are continuing to 
ticulum in which the several, small, reine formulations and 
imond and rectangular-shaped pockets — techniques within all t] 
| from the honevcomb = ar Wilmington Mass 
ith ceramic. Due to particulat Avco’s Research and 


equirements, each ceramic velopment Division 
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the rounded nose lies per from the Air Force, 

to the outer surface. At large blunt casting of Ai 
ly 3,000F, the ceramic starts sideration as a possible h 
ind, during re-entry, flows the nose of some future 


out three quarters the length entry vehicle which woul 
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...With R/M Style 41RPD 
asbestos-phenolic felts 


Motor-tube insulation liners and 
other high-temperature asbestos-phe 
nolic parts are natural applications for 
R’M Pyrotex® felts and tapes. 

Wrapped by a variety of techniques, 
tubes of R/M Style 4IRPD Pyrotex 
tape can be fabricated into one-piece 
(no joints) ablation-resistant parts 
capable of withstanding extreme hig! 
temperatures for periods of 60-90 
seconds 

Extra-long spinning-grade asbestos 
fiber provides the unusual physical 
stamina in parts made from R/M 
Pyrotex felts. High strength-to-weight 
ratio and excellent percentage reten- 
tion of physical properties after ex- 
posure to high temperatures are 
additional advantages of such parts 

R/M Pyrotex felts are easy to 
handle. Readily available from coaters 
or from R/M. Write for complete 
information. 


RAYBESTOS-MANHATTAN, INC. 


Reinforced Plastics Department, Manheim Pa 


SPECIALISTS IN ASBESTOS 
RUBBER, ENGINEERED PLASTICS, SINTERED METAL 


59 





MAGNESIUM backup structure for Avco Mark IV re-entry vehicle is being contoured. 


te 


b= hc sl : 
AVCO technician contour-grinds the Mark IV cylinder section heat shield (above). Avcoite 


nose cap (below) is mounted in handling fixture for inspection. 


a 


severe heating problems. This thermo- 
setting Avcoat, Avco says, does not melt 
or char but partially vaporizes at 3501 
and therein dissipates heat 

Good as plastics such as Avcoat ar 
for protecting recoverable type re-entr 
vehicles under conditions of predomi 
nantly laminar flow and relatively low 
heat fluxes, Avco felt they would bs 
inadequate for the severe shear forces, 
turbulence and heat fluxes that the 
company expected to encounter on its 
new ablation type ballistic re-entry 
vehicles 


High Temperature Ceramics 


From theoretical studies and experi 
mental work, Avco scientists concluded 
that the high te mpcrature ceramics such 
as alumina, magnesia, silica and bervllia 
were the best suited to the job now at 
hand 

In addition to the low the: 
ductivity f the plastics, the 
offered higher heats of de 

ization 

plastic ‘. however, the ceramics 

m poor thermal and mechani 
istance and, consequently, 
break in handling or ] 


} } | 
writtieness of th 


, + 
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REPUBLIC HIGH-PERFORMANCE 


@eeeeeeeeeoeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


METALS FOR THE HU2K 


Scheduled for fleet delivery in 1961, the all-weather Kaman HU2K “SEASPRITE” was 
developed to meet high-performance requirements of the U. S. Navy. Working closely 
with Kaman design engineers, Republic Steel is supplying light gage titanium and 
stainless steel for the HU2K. 

Selected for its resistance to corrosion and abrasion, stainless is used in leading edges 
of the rotor blades. The titanium— Type RS140—is used in 1%” x 18” strips. Assembled in 


bundles of 88, these strips are machined into retention straps that are a vital component 


in the rotor system. 
May we help you utilize high-performance metals in your project? Republic is the nation’s 


largest producer of alloy and stainless steels, and a major producer of titanium. Republic 


has the most extensive vacuum-melting facilities ever assembled. For complete details, 


contact your Republic representative or mail the coupon. 





HIGH STRENGTH METAL POWDER ... Type HS6460 is a soft, alloy 
powder ideal for sinterings of highly stressed components. 
Capable of a minimum tensile strength of 60,000 psi at 6.4 
density as sintered . . . 100,000 p.i after heat treatment. Maxi- 
mum of .004% shrinkage from die size at 6.4 density. Excellent 
carbon compotibility enhances its ability to be heat treated, 
Can be used with existing operating equipment. 


VACUUM-MELTED METALS— carbon, alloy, stainiess, and titanium 
—aore available from Republic in plotes, billets, bars, sheets, 
strip, and wire. With the most extensive vocuum-melting facilities 
ever assembled, Republic is producing ingots weighing from 
4,000 to 20,000 pounds, in 18- to 32-inch diameters. Mail 
the coupon for complete information. 


BUNDLED TITANIUM RETENTION STRAPS cre designed to work 
through a torsion angle of +13”. Each strap provides a 
minimum tensile strength of 155,000 psi. The HU2K "SEASPRITE” 
is manufactured by the Kaman Aircraft Corporation, Bloomfield, 
Connecticut. 








REPUBLIC 
STEEL 


Where Steels are Made 
to Meet the Challenge of Acceleration 


REPUBLIC STEEL CORPORATION 
DEPT. AW-9656 
1441 REPUBLIC BUILDING « CLEVELAND 1, OHIO 
ise send more information on: 
Republic Titanium © Vacuum-Melted Metals 
Stainless O Type HS6460 Metal Powder 
2 metallurgist call: 


Republic Titanium © Vacuum-Melted Metals 
Stainless 0 Type HS6460 Metal Powder 


Title 











Zone 








TALKING 
POINT... 4 
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... FOR AIRCREWS 


Perfection in miniaturisation 

is achieved in new 

ULTRA TYPE UA60 INTERCOMM 
Station boxes for fifteen or twenty-five 
services with push-button selection. 
Receiver push-buttons incorporate 
volume control. Edge lit panel. 


Equally suitable for British and 








American radio installations. 


TAILORED TO SPECIFICATION 


Please write for further information 


ULTRA ELECTRONICS LIMITED 


WESTERN AVENUE - LONDON -. W3 Telephone: ACOrn 3434 


RADIO AND RADAR SYSTEMS AIRCRAFT ENGINE CONTROLS & INTERCOMM , DATA PROCESSING EQUIPMENT 











ped for fabricating ceramic liners for 
ramjet engines, says Sklarew, it is exact 
ind versatile enough to be used in 
making ceramics into almost any shape, 
including that of the new ablating re- 
entrv vehicles 

Looking like a long bullet with a 
short skirt attached to its aft end, the 
new Mark IV re-entry vehicle consists 
f and is fabricated in three separate 
sections: nose, cylinder and flare. The 
nose starts out as a closed die forging 
f the metal backup structure, which 
» purchased by Lycoming. 

In the plant at Stratford, the nose 
ickup structure j, turned, milled, 
rilled, bored and tapped Ingredients 
for the Avcoite nose cone heat shield 
ire brought together in another part of 
the plant and placed in a die wherein 
the cone shicld is formed. 

After the Avcoite shield is countour 
machined, it is placed over the metal 
backup structure and fastened into 
place. Cone structures are conditioned 
in a controlled temperature-humidity 
chamber before, during and after bond- 
ing. The cone is further machined and 
then sent to the pl 





plant assembly area 


Cylinder Construction 


endi.-Pacifie R 
Essentially the same procedure is Be nda P cifi RADA 
followed in mang the evlindrical sec- ALTIMETER 0 ty) 5.000 f 


tion. The cvlinder, however, starts out 
as two roll forgings to simplify fabrica- 
tion. These are later bolted together to 
form the metal backup structure Ma 
terials used in the substructure and heat 
shield are different from those used in 
the cone section 

Backup structure for the flare sec- 
tion is the same metal as that used in 
the nose but is purchased in sheet form 
Avco rolls the sheet to shape, rivets the 
ends together, and adds metal stiffen 








{ 





the flat unit follow 
the steps of the other two 
» the assembly area where the 
tions are mated after thev hav 
gone through a series of inspections and 
ave the necessary components added Rugged . . . Small size 
From Lycoming’s Stratford plant, the cubic inches) 
finished Mark re-entry vehicles are ; 
ridgeport airport or Light weight (10.5 Ibs 
wer Field and then 
airlifted to their destinations, wher 








Solid state circuitry 


additional components or, in the casé Low power requirems 

of the operational vehicles, the nuclear 

warhead are adde Finally, the re-entr Accurate at any speed 

chicles—at least those destined for 
mated to their Atlas or Low altitude reliability 


ven le 1S ittached to 
f the carrier rocket bv 
hanical fingers Vhis 


parating mechanism is 
ited on th mall end of a con 


vhich is inserted large end first into the 
the re-entrv vehicle and 
lar metal backup 





tructurt 
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MACE 
TITAN 
HAWK 
ATLAS 
SNARK 
NIKE 6 
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FALCON 


“D* Unique ‘White Rooms’ 
Inprove Miniature Boll Bearing Reliability! 


In these rooms infinitesimal air-borne contaminants air locks and individual counter-top pressurized 


are scientifically whisked from the air... away chambers are used by N/D's skilled technicians 
from super-precision miniature bali bearing parts during final assembly and statistical inspections. 
New Departure's White Rooms date back nearly These methods and equipment are only a few of the 
twenty years. And today, they re a major factor in reasons why more and more magajor missile con 
N/D's growing recognition as a leader in M/I ball tractors, today, rely on New Departure Miniature 
bearing reliability. and Instrument ball bearings. 
At N/D, miniature ball bearings are completely If you are working on a new miniature ball bearing 
assembled in properly humidified, temperature con- application where reliability is critical, include an 
trolled atmospheres. Advanced air filter systems N/D Sales Engineer in your design discussions. Call 
: = AJ f 


completely change the a n these spotless rooms or write Department L.S., New Departure Division, 


every few minutes. In addition, pressurized access xeneral Motors rporation, Bris uf, 


me ES VA OL LE eee, Fee * Tt. Fe 


MINIATURE £ 1 RUMENT BALL BEARINGS 


proved reliability you can build around 





ae rs 


id. 
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Minuteman Engine Transporter in Road Tests 


Minuteman engine transporter prototype, designed and built by Boeing Airplane ¢ hown after completing road tests to measure the 
effect of movement on all three engine stages of the ICBM. Transporter will be + t Minuteman assembly plant at Hill AFB, Utah 


New Recovery Site Set "Sind. ““ctronic Snr hc conve tect ake. 

For Target Missile ee | oe en ee See 
it | non ] )} Compressive ngtn 

\ t ng ng provided voun ket t ninates made with the new resi at 

ht KD2U-1 rget plast 90K compares favorably with th 

ius 2 missile wit! vs Brunsw naintais trength of earlier epoxy laminates at 


RESISTANCE tyoe TEMPERATURE 
DETECTORS — ., LEWIS 


QUALIFIED, 


Range Svstems Division of 

Vought has contracted for the 

ne vear with the New Haven 

Watch Co., Conn., which is 

in industrial area near the 

on of the former Agr 

use by Range Systems 

handled bv Tavlor International 
»., Miami, Fla 

















Epoxides Have High 
ry . 
lemperature Capacity 
New York—Union Carbide Chemi- 
ls Co. is now marketing a series of 
UNOX epoxides which are ex 
ted to find ready acceptance in the 
raft and missile industry as a result 
their high temperature capability 
Minneapolis-Honeywell ind the 
Brunswick Corp. are two companies | : 
that already have developed epoxy resin i 
formulations based on the new UNOX for AIRCRAFT and MISSILES 


iaterial Designated MS 7272, the 
, o] ] 5 T - NECTI 
\linneapolis-Honeywell compound i THE LEWIS ENGINEERING CoO. NAGA rae dimayisccsatetd 
tor potting and encapsulating clec- cr, can . 
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AIR 


r media to 
customer's specifications 





2 113026-S-L 


("113" Hose up to 40% ligh 
than conventional MIL 4) 


| 119-312-312-S-L 
112-313-313-S-L 112-342-342-S-L 
MS 28759 Hose Assembly MS 28762 Hose Assembly MS pert ea 
MIL-H-8788 Hose MIL-H-8788 Hose Hote Assembly 


FLEXIBLE FLUID LINE REQUIREMENT 


193-311-311-S-L 
AN-6270 Hose Assembly SPECIAL CONFIGURATIONS—shows here 
MIL-H-5593 Hose are a few of the many different configura- 
tions Stratoflex has supplied to industry. 


STRATOFLEX offers complete hose assemblies, hose and 
fittings in a wide range of sizes and types, allowing engineers 
exceptional freedom in equipment design. Stratoflex flexible 
hose and fittings are available for most fluid applications 

and for a wide range of pressures. Medium pressure 

Super-T Teflon* and high pressure Super ‘’T-HP”’ Teflon’ 


are designed for extreme temperature applications. 


GET COMPLETE INFORMATION! Write for Stratoflex Aircraft & Missile 
Catalog, Super-T Teflon Bulletin S-3 or Super “T-HP” Teflon Bulletin S-7. 





SALES OFFICES: 
Atlanta, Chicago 


* Cleveland, Dayton 

: oe Detroit, Fort Wayne 

‘ . Fort Worth, Hawthorne 

(J Houston, Kansas City 

Milwaukee, New York 
P.O. Box 10398 © Fort Worth, Texas nH C. , Philadelphia, Pittsburgh 


Branch Plants: Hawthorne, Cal., Fort Wayne, Toronto San Francisco, Seattie 
in Canada: Stratofiex of Canada, Inc. Toronto, Tulsa 





*Registered 
DuPont 
Trademark 











AERONAUTICAL ENGINEERING 


CONVAIR powered by Allison 501-D13 turboprops with Aecroproducts 606 propellers was modified by PacAero Engineering Corp. Vertical 
fin height has been increased by 12 in. and the horizontal stabilizer has a 40-in. wider span than the standard Convairliner. 


Aviation Week Pilot Report: 


Allison Convair Retains Good Air Traits 


By William S. Reed label for the Convairliner has honest flying traits and also posses 


good single-engine per 


extensive modifications to t t es unusually 
Santa Monica, Calif.—Recently cer necessary te convert it to t formance 
tificated Allison turboprop Convair has horsepower engines have it The particular aircraft for this flight 
retained all the favorable flying chara formance decay in st was N5121, eighth in a series of modi- 
teristics of the orginal Convairliner and mtrol fied aircraft for which Allison Division 
in many cases ha improved upon tho The original mvairiit f General Motors Corp. functions as 
of the piston-powered aircraft, an Avia ures 1 mable ce for prime contractor, in turn subcontract- 
rION Week flight evaluation showed witl npl ibility and 1 ing to PacAero for airframe rework, 
Handling qualities of the turboprop unexpected foibles whi engine and equipment installation, and 
Convair are basically the same as those r f pilot ert nterior finishing (AW Feb. 29, p 7] 
which carned = the pilots’ airplane Corp. | urned o n aircraft Most pleasing feature of the conver 


ALLISON turboprop-powered Convair demonstrated very good single-engine performance during Aviation Week pilot evaluation. 
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The oil that's safe through 500 degrees F: 
HOW ESSO DOES IT! 


Jet age aircraft make unprecedented demands on good lubricity and stability at very high temper- 


lubricants. Not even the most highly refined mineral atures—and easy-flowing properties at very low 
oils are able to cope with the temperature extremes temperatures. Esso was the first successfully to 


in turbine engines. Needed was a synthetic oil with develop such an oil. 


At an altitude of 40,000 ft., temperatures 

near the intake can be aslow as —65° F. Yet entered commercial service. Esso Aviation Turbo Oils 35 and 15 were the 
in some of the highly-loaded bearings, with first approved oils for all turbine-powered airliners. In fact, the development 
rpm up to 14,000, they may soar to 450° F. of these engines depended upon the availability of Esso Aviation Turbo Oils! 


INTERNATIONAL AVIATION PETROLEUM SERVICE 








sion is the increase in performance 
resulting from the installation of Al 
lison 501-D13 engines turning Aero 
products 606 propellers, particularly as 
takeoff and single engine performance 
is affected. Most pilots generally agree 
that an aircraft cannot have too much 
power, especially when increased power 
usually means that someone in the a 
counting department will put in a few 
more seats in an effort to make a profit 
In this case, however, even though the 
maximum allowable gross weight has 
been increased from 47,000 to 53,200 
lb., sufhicient power still remains to 
safely conduct single engine go-arounds 
from minimum altitude with the air 
raft in landing configuration. 


Aircraft Modifications 


Installation of the turboprop engine 
results in 50 increase in available 
horsepower while the basi empt 
weight of the aircraft remains virtual) 

ide from the large area 

hghtly different engin 
ther changes are 
arent. Without 
( vair alongside 
mal Com airline rs, if 

noticeable to the ob 

rtical fin is increasec 

ind the honzontal 

#0-in. greater span 

rudder area provide th 

tional control during 

operation with the n 

wailable. A third hing 

| to the fin-rudder hinge poin 

ict flutter. Added horiz t 


ind clevator area provid 


mgitudinal control to 


tabilizing cffects 


ra 


powcr 


Distinctive Noise 


evel of the ene@in 
sav that the aircraft's 
than that of a 
i revcrs tri 
( from takeoff through 
ise, descent and landing, run 
onstant 13,800 rpm., all power 
vanges being absorbed by the clectron 
illy-controlled, hvdraulically-actuated 
propeller 
Ihe only change in noise level 
ited by the increasing and decrea 
ing acrodynamic noise, and this is not 
eadily apparent. During descent, and 
pecially in the landing pattern, the 
variation in engine noise experienced 


in both jet and reciprocating engin 


craft does not occur 


AL 


SC —_ 
. 


6 


Spray guns 


Automatic application 
—T 


utomation 


ntrols 








Air compressors 


It pays to... 


put all your 
spray finishing 
problems 


in one basket 


Binks ‘‘total finishing’ equipment 
line and ‘‘total manufacturing”’ con- 
cept give you good reason for calling 
in a single source. 


Your need alone governs recom- 
mendation. Binks makes a com- 
plete line of air atomization, 
electrostatic and airless atomization 
spray application equipment. You 
are assured of complete objectivity in 
application method recommendation. 


Manual vs automatic vs automa- 
tion. No two sets of production re- 
quirements are the same. This is why 
Binks line includes over 1400 units 
... from the finest in spray guns to 
the very latest in electro-mechani- 
cally automated equipment that 
handles production intermixes with 
virtually no loss in finishing materials. 


Production “‘horse-sense.’’ Know- 
ing how to apply finishes is only half 
the battle. Understanding the rela- 
tionship of finishing to overall pro- 
duction problems is the other half. 
Binks 67 years’ experience on both 
counts... is like money in the bank 
when it comes to quality improve- 
ment and total cost reduction. 


Call, wire or write today to see how 
Binks “total finishing,” “total manufac- 
turing’’ concepts can go to work for you. 
Ask about our spray painting school. 


Open to all... NO TUITION ... covers 
all phases. 


Starting procedure is greatly simpli 
fied over that in a conventional Con 


vair. A ground turbine compressor, EVERY IAING /OK 
started by the aircraft's internal powet ‘py ty r T/A Binks Manvfacturing Company 
s AY - 


is actuated by a guarded switch which 3116-30 Carroll Avenue, West, Chicago 12, Illinois 
is put into the run position, after which 135 


a starter switch is momentanly de REPRESENTATIVES IN PRINCIPAL U.S. & CANADIAN CITIES + SEE YOUR —— = 


Nationwide service 
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f! SPACE AGE 





The conquest of space is demanding vital 
assistance from that young giant of applied 
sciences, cryogenics. To this end, Air Products 
has put cryogenics to work in producing the 
large quantities of liquid oxygen and liquid 


hydrogen required for U. S. rocket programs. 


But producing space-age liquids and gases is 
only the beginning. The space age requires 
specialized ‘hardware’ to use them effec- 
tively . . . specialized systems to handle them, 
store them, pipe them and transport them .. . 
specialized research skills to develop and 
design equipment and plants of even greater 
capability . . . specialized fabricating tech- 
niques to translate these designs into reality . . . 
specialized construction engineering abilities 
to erect new plants with assurance . . . and 
specialized operating know-how to keep them 


efficiently on-stream. 


Air Products meets these challenges with an 
unparalleled range and depth of capability that 
accounts for much of the nation’s military 
cryogenic capacity. As the pioneer and leader 
in applied cryogenics, Air Products today is as 


closely linked with U. S. missile and space 


programs as is cryogenics itself. We are ready 


to provide data and recommendations on ap- 
plications of interest to you. Air Products, 


Incorp rated, Allentown, Pa. 


DEFENSE and SPACE DIVISION 











CHANCE 
VOUGHT 


‘Inside Man’ in the search for subs 


Jack Welch earned the submariner’s Gold Dolphin 
insignia while serving aboard Navy subs as a Chance 
Vought missile engineer. Now, M.I.T.-trained Welch 
is an anti-submariner. His incisive knowledge of sub 
operation is characteristic of the Anti-Submarine War- 
fare Department of Vought’s Aeronautics Division. 
Today — with missile subs threatening us — Welch 
and his veteran colleagues are working hand in hand 
with Vought’s Electronics Division and Vought’s 
Research Center on improved underwater detection 
systems that can find and destroy the hidden enemy 


In addition to ASW systems, Vought Aeronautics develops 
missiles, aircraft and other products for defense 


AERONAUTICS 
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easured by taking gas samples. 
ss. Thermocouples are used to monitor the variation 


ducing 3,450 hp. under standard con- 
ditions. Stalling traits of the con- 
verted Convair remain unchanged by 
inv of the differences in external con- 
guration due to the conversion. ‘The 
raft 1 gC buffet at 

of flaps 

this point, the «¢ | yoke 

back and the only way 
ow the 


commenced nt] 
kt. with gear and 20 deg 
iown mitre 
vas almost fully 
i stall could be induced was to a 

ke gradually to go forward and then 

turn it rapidly to full aft. Using this 


hnique, a full stall was produced at 
78 kt. LAS. Ree 
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ctric J93 Mach 3 supersonic cruise turbojet is tested 


is instrumentation checks on its performance. Air 
sme temperature, mass flow and velocity experienced 


crating conditions except absolute pressure level are 


until the operational turbine inlet temperatures. are 
Pressure §measure- 


mnulus. 





Russians Build Modified Mi-1 Helicopter 


First photo of a modified Mi-1 helicopter, shown with Aeroflot remark of Premier Khrushchev during a ride to the Kremlin 
markings, indicates little external configuration change. The from Vnukovo Airport last November in an Mi-4 that, besides 
new version has all-metal rotor blades, hydraulic controls and this 5-10 passenger helicopter, a small, compact helicopter— 
a noise-insulated cabin. Payload is 661 Ib., cruising speed 87-93 “like the Moskvich automobile” —was needed. Hence the name 
mph., range at cruising speed 310 mi. and ceiling 19,685 ft Moskvich (Citizen of Moscow) for the modified Mi-1, which 
Engine exhaust behind door is changed from earlier Mi-1 and will be used as an aerial taxi. The helicopter will be equipped 
the belly and tail boom housings, possibly for antennas, are for night and all-weather operation as well as for water land 


additions. Idea for the design was reported as the result of a ings (AW July 4, p. 39 
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Proven Results 


ACS systems have led to dramat 
provements in production, quality 
standardization. Production costs 
been reduced substantia 
increased productivity per work s 
and improved production p 
Defect rates and employee trainit 


have been reduced sharply 


DEFECTS 


Less than a year after a major elec 
tronics firm introduced audio-visual 
techniques, productivity increased 


approximately 40 per cent above the 


work standard. Defects were reduced 
from thirteen per unit to one-half per 
unit. In another industry where com 
plex products are manufactured, pro- 
ductivity per worker increased from 
two to five units per day after the ACS 
audio-visual manufacturing system was 
installed 


Employee morale and motivation 
isually show considerable improvement 
because the ACS system increases the 
responsibility and interest of each pro 
duction worker's job 

The costly effects of employee turt 
over and absenteeism on productiy 
and product quality can be minimized 
since employees can be quickly taught 
through the use of the audio-visual pro 


grams 


j 


These major benefits result primarily 
from improvements in communications 
between engineering and production 
personnel. This improvement is brought 
about through the use of ACS audio 
visual programs and equipment. Resem 
bling a portable TV set, the ACS device 
contains both a 35 mm slide projector 
and a synchronized sound tape play 
back mechanism 

Designed to be mounted directly on 
each work station, the ACS device stays 
on the production line at all times 
Simultaneously the production worker 
sees, on his own screen, each step of 
the assembly process, hears through a 
lightweight headset the synchronized 
assembly instructions, and carries out 
the assembly operation 

To reduce fatigue, carefully selected 
industrial background music is pro 
grammed into each ACS unit. This 


music 1s automatically suppressed when 
nstructions are heard 

The ACS audio-visual system allows 
complex technical information to be 
reduced to its simplest form and trans 
lated into step-by-step assembly instruc 
tions which are easily understood even 
by untrained production workers. The 
system eliminates the need for blue 
prints, assembly drawings, schematics 
ind other written instructions on the 
s9roduction line which require interpre 
tation by the assembly worker. The sim 
plicity of the audio-visual instructions 
enables the assembly worker to spend 
much less time interpreting instructions 
and much more time in actual product 
assembly. The results are major reduc 
tions in learning time for each operation 
ind corresponding increases in profi 
ciency and productivity 

The ACS system provides maximum 
flexibility. Engineering changes can be 
made on the production line quickly 
and easily. Tapes and slides can be 
stored indefinitely when a production 
run is interrupted, and the system can 
be expanded to accommodate changes 
and improvements in material control 
methods 

The time standard for each step of 
the assembly process is built into the 
sound tape, thus allowing adequate time 
for the production worker to complete 
the work element. As each worker's pro 








ses, the amount of instruc 


the sound tape can be reduced 
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ACS audio-visual tech 
the skilled 


planning of the sequential assembly 


The 


niques is 


success of 
due largely to 
instructions which are programmed 
ACS device. To be most effec 


tive these programs should combine 


nto the 


technical information from industrial, 
and production engineering, quality 
control, and methods engineering 
The ACS system is a precision eng! 
neered combination of equipment 
audio-visual programming, and meth 
ods planning which ts designed to 
achieve maximum efficiency in manu 
facturing operations. Although it can 
be used separately, maximum results 
ire obtained when the ACS audio-visual 
system is integrated with the ACS engi 
neered work station. When combined 
these two elements provide a “total 
work environment” designed to make 
the operator as efficient as it is possible 


for him to be 
{CS Work Station 


The ACS work station has been designed 


on the basis of careful micro-motion 
studies to organize the operator's work 
space in the most efficient manner. All 
work station fixtures such as part bins, 


tools, tool holders, and other equipment 
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course of a few weeks duration in 
audio-visual production methods at the 
ACS Communications Development 
Center in Culver City, California, or 
Chicago, Illinois 

The newly trained company team 
works closely with the ACS engineering 
staff to organize the photographic and 
sound procedures which are required to 
install the ACS system on the produc- 
tion line. The ACS staff withdraws after 
the company team is fully trained, but 
professional assistance continues to be 
available whenever needed 

An alternative procedure involves 
having an ACS engineering team in res- 
idence at the manufacturer's site for 


approximately six weeks to install the 
ACS system and train personnel in the 


company 

In both cases ACS engineers work 
closely with the company personnel to 
select installation sites and determine 
optimum assembly methods, inspection 
and test procedures. Then the entire 
assembly sequence is photographed in- 
cluding the special tools and equipment 
and the specialized techniques of the 
engineer and experienced assembler 
Step-by-step aural instructions are taped 
and synchronized with the slides. In this 
way the production know-how of the 
most skilled personnel is permanently 
recorded and made available for all 


work stations 





4 pplications of ACS Systems 


Testing, Inspection, Quality Control 


‘ 


Commercial Sales 


Duplication of Exact Procedures 
r 


ACS and Your Product 


ACS production systems promise to open a new era in com 
petitive manufacturing. Our industry survey team will be 
pleased to show you what an ACS audio-visual manufactur 
ing system will do in increasing your profits, lowering your 
costs and improving your competitive position. Write or call 

Department A 


A Division of Science Research A »clate Inc 
Culver City, California, 8535 Warner Dr., VErmont 7-7175 
Chicago, Illinois, 259 East Erie Street, WHitehall 4-7552 


Assembly 


Personnel Training 


Machine Tool Set-l 
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NEW ASR-4 RADAR, now in final test at Newark Airport, is first of improved surveillance radars scheduled for installation at 35 major air- 
ports by Federal Aviation Agency. Display consoles, shown in Newark Instrument Flight Rules room, have 16-in.diameter cathode ray 
tubes. Closeup shows runways and navigation aids superimposed by electronic mapping technique. Picture shows scope with moving 
target indication operating to blank out fixed targets to distance of 12 mi. (between second and third range circle), with normal video 
beyond that point. New ASR-4 radar was designed and produced by Texas Instruments Inc., Apparatus Division. 


ASR-4. Airport Radar in Final Test Phase 


Newark, N. J.—First of the Federal radial velocity of about 120 kt ization, as well as more conventional 
Aviation Agency's new ASR-4 airport to radar antenna. ASR4 b t vertical polarization, to reduce clutter 
surveillance radars, an improved design radial velocity occurs at about | during heavy rainfall. ASR-3 originally 

d for installation at 35 major air- making it possible to see aircraft at did not have circular polarization but it 





; 
i 


. le | 
ion tests and should become opera- vides double cancellation of video f corporate this feature 
tional here this summer at Newark _ targets, instead of single can eSignal Enhancer: The ASR-4_ in- 


Airport used in previous ASR radars rporates a video integrator which pro- 


ports, is now undergoing final evalua- speeds up to Mach 2. The M1 has subsequently been modified to in- 
ti 


Designed and built by Texas Instru- ¢ Interference Rejection: The AS vides signal enhancement, with up to 
ts’ Apparatus Division, the ASR-4 _ incorporates a number of prov 120 db. of integration for weak sig 


men 
minimizing interference fi nals at longer ranges. System can be 


represents the company’s first entry into 
rround-based radar systems and its ini- S-band radars operating in th yperated with non-integrated Aill 


tial venture into the non-military radar Circular Polarization: Ant video out to any range selected by the 


ficld. In addition to the $10.8 million corporates provision for circu ontroller and with integrated video 


ASR-4 contract, Texas Instruments will 


upply FAA with 50 modernization kits 
for earlier ASR-2 and ASR-3 airport 
1 $2.5 million contract, 
these radars some of the 


f the ASR-4 


Major Improvements 

Here are some of the major improve 
ments which the ASR-4 claims over its 
pi ct 
¢ Improved coverage: The ASR-4_ is 
designed to handle aircraft at altitudes 


a | toe amar 
up to 27,500 ft. and ranges of 60 mi ee 
Original specifications for the ASR-3 : 


called for rage to 10,000 ft. and 30 
mi., but radar performance subsequentls f 
; increased to about 25,000 ft. and 
50 mi. range 

¢ Improved Moving Target Indicator: i 

Use of staggered pulse repetition rates 


essentially climinates radar’s “blind 
spot” which caused loss of target in  ASR-4 radar antenna at Newark adjoins structure which houses transmitters, receivers and 


previous radars when aircraft had a __ performance-monitoring equipments. Radar has 60-mi. range at 27,500 ft. altitude. 
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Raytheon activates industry’s first center 
for Anti-Submarine Warfare, Portsmouth, R. I. 


Now functioning, Raytheon Submarine 
Signal Operations’ new ASW Center designs, 
develops and produces complete systems for 
detection-through-destruction of objects in 
hydrospace (ocean depths and interface). 
Sub-systems embrace: torpedo guidance 
and location devices; sonar and mine 
countermeasures; communications, IFF, 
oceanographic equipments. 

Among unique Center facilities are: 
180,000 gallon “L’-shaped acoustic tank; 
Alan, fully-equipped 65 ft. mobile sonar test 
boat; acoustic pressure tank up to 6000 psi. 


‘EQUIPMENT 
DIVISION 


Current programs provide for 3D omni or 
highly directional submarine, air, and ship- 
borne sonars; trainers; listening and 
measuring devices. Past advances effected 
by this Raytheon capability include: first 
fully hull-integrated comprehensive detection 
system — for Navy’s nuclear-powered 
hunter-killer submarines; transistorized 
deep-dip airborne sonar; first helicopter- 
borne echo ranger; non-interfering sonar 
trainers. We believe location, facilities, and 
capability make this the nation’s primary 
industrial center for ASW research, advance 
development, engineering, and production. 


For Raytheon ASW Capabilities Brochure, 
Write: Director of Marketing, Equipment Division, 
Dept. B1, Raytheon Company, West Newton, Mass. 











beyond the range which is selected. 
¢ Automatic Performance Monitor: Per 
formance of the ASR-4 is continuously 
measured in terms of key parameters 
such as power output, voltage standing 
wave ratio of waveguide and antenna, 
transmitter frequency and system noise 
figure, with automatic warning lights 
to indicate to the controller whenever a 
critical parameter falls below prescribed 
standards 


Radar Displays 
The ASR installation at Newark 


provides four plan position indicators 
(PPI), three operational and one for 
maintenance, each consisting of a 16- 
in. aluminized cathode ray tube with a 
P-7 phosphor screen, one-third larger 
than previous scopes Number of 
PPIs used at any installation depends 
upon the operational requirements 
kach PPI console contains necessary 
eiver controls which enable the op 
lect desired range, MT 
th, and any om 
1dco presentation 
o only, moving target 


1 combination of 


| ] 


landing aids and 
uperimposed on 
tron mean whi 
pla tic overlays used in 
ind ASR-1. The electron 
sion iutomaticall 
factor of the naviga 
display when th 
itself is changes 
CT has used circuit 
lines per inch, which r 
f the mapping lines 
on e six-mile ran 


ul r which enable the con 


ASR-4 incorporates an electron 
nd cus 

to quickly determine the di 
ind bearing to any aircraft on tl 
ype. A small “joystick” on the night 


ner of the console is used to position 


! 


mall intensified spot on the target 
ifter which aircraft range 1s indicat 
ounter. Jovstick also is used to 

onic cursor to intersect 


which causes its bearing to be 


n another counter. Cursor 
set to determine targ 
itive to radar antenna ot 
t point 
wing number of civil and mili 


urveillance radars has raised prob 
f mutual interference with earlier 


nt design eftort to reduce interference 
included in the ASR-4 in 


| 


clude a filter which reduces spurious 


ASR 1 


idars, which prompted the pres 


magnetron signals, and a_three-cavity 
presclector filter, tunable from 2,700 to 
2.900 me., which limits receiver band 
vidth to 10 me. at the 3 db. down 
point 


Ihe ASR-4, like the ASR-2 and 
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Discoverer XI] Was to Analyze Recovery Sequence 


Unsuccessful Discoverer XII vehi 
re-entry vehicle and recovery ca 
recovery, including separation fron 


parachute deployment. Object » 


lop photo shows instrumentation 


instrumentation being inserted in 


\ 


te 


hed last month (AW July 4, p. 39) carried a 


trumented to monitor the cvents leading to 


ctrorocket activation, rocket cone ejection and 


ct reason for failures of attempted recoveries 


trorocket cone. Bottom photo shows monitor 


Lockheed Missiles and Space Division. 








TWO STRIKES 
ON THE 
OPPOSITION 


When SAC's B-52 crew steps u 
deceptive curve balls before winding up to deliver the third strike 
Two GAM-77 HOUND DOG air-to-surface missiles slung beneath the 


p to the mound it can throw two 


wings of the B-52 intercontinental bomber can quash enemy 
defense centers and clear a path to the main target 

Blazing into action at supersonic speeds, these GAM-77's can 
be used either on resistance points or on the main objective itself 
Inertially guided, they can fox enemy radar by making passes at 
pseudo-targets before heading for the actual one. To further con- 
fuse the opposition, the jet-powered missiles can fly high or low 
on the way to the strike zone 

The GAM-77 HOUND DOG was designed and is in production for 
SAC by the Missile Division of North American Aviation 


THE MISSILE DIVISION OF A 
NORTH AMERICAN AVIATION, INC. ays 





ASR-3, is built in duplicate except for 
the antenna to provide complete stand 
by capability in event of failure. Each 
channel of the ASR-4 has built-in auto 
matic performan e-monitonng provi 
ions, as well as circuits for detecting 
over and under-voltage, under-current 
modulator inverse current and modu 
lator-driver over-current. If one of thes« 
faults should occur, modulator and 
driver voltages are removed for five 
seconds, to allow fault to clear, after 
which voltage is again applied. If th 
system re-cvcles three times without 
clearing the fault, it locks out with volt 
we removed am 
the PPI console and at the transmitter 
ite to switch over to the standby 


tem 


| signals operators it 


Similar protection is provided in 
vent that cooling air flow to the mag 
on 1s interrupted, magnetron fem 
rature exceed ife limits, or there 
f bias supply for the modulator 
high-voltage supply or transmitter, ex 
cpt that the svstem locks out without 
recycling 
The 174 ft. wide rotating antenna, 
built by Gabriel Electronics Division 
f the Gabriel Cx 
ite without radome protection. It pro 


vides a 14 deg. wide beam in azimuth 


designed to oper 


and a cosecant-squared shaped beam in 
elevation. Antenna rotates at 15 rpm 
Selection of vertical or circular polar 
ization can be made by remote contro 
from operator consol Antenna gain 
] + db. with first sidelobes down at 
east 20 db., according to Vexas Instru 
Reflector also upports a 25 
ft. long radar beacon antenna 
The dual transmitters, each rated 0.5 
megawatts peak power, dual receive 
performance monitorng 
equipment are housed in a. structure 
idjomming the antenna at Newark Au 


rt 


ind automat 


Having cracked the highly comp 
tive civil ground radar field, Vexa 
trument management hopes t 
clop con iderable future busines 
the field, both in new equipment 
in updating existing systems. Cor 
pany s Apparatu Division has pen 
trated the foreign market with the sal 


a radar modernization kit to Belgium 


’ T . . 
FAA Unveils Fremont 
En Route ATC Center 
FAA has unveiled its multimillion 
dollar air trafic control center at Fre 
mont, Calif... which will assume en 
route control over all military and 
civilian IFR flights in its territory this 
iuitumn. The Fremont Center, in as 
uming control responsibility from the 
present Oakland facility, will be the 
first of 13 such highlv-instrumented 
and automated facilities in the nation 
Similar centers at Cleveland, Atlanta 
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MFB 


announces... 
3 new R's of 
instrument 
bearings 


Latest additions to the large, fast- 
growing MPB family are ultra-preci- 
sion R2, R3, and R4 instrument 
bearings. 


To their many familiar applications 
such as computers, servos, synchros, 
gyros and generators, MPB’s R Series 
bearings bring quieter performance, 
longer life and reduced friction — the 
results of MPB’s advanced production 
techniques, thorough quality control 
and constant emphasis on precise, 
accurate bearing geometry. 


2 


Basic material for the R Series is 440C 
stainless steel. A new type ribbon re- 
tainer, for low uniform torque, is 
available, as are duplexed mountings 
and preloaded pairs. ABEC Class 7 
tolerances maintained in all types and 
sizes. Standard dimensions are 


Find out now how MPB bearings and 
technology can benefit your products. 
Call your MPB Sales Engineer or write 
for information. Miniature Precision 
Bearings, Inc., 1107 Precision Park, 
Keene, N. H. 


MEB Helps you 


perform miracles in miniaturization 


85 
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SPECIAL DELIVERY PACKAGE 





Portable air traffic control towers—to be produced 
by Hamilton Standard —can be flown or trucked 
to speed mobilization of remote TAC air fields 


The Air Force has selected Hamilton Standard to OTHER GROUND SUPPORT EQUIPMENT IN PRODUC- 
produce 150 air traffic control vans, plus 53 trailer- TION at Hamilton Standard includes liquid cooling 
mounted electronic shops for servicing the control vans carts for 1dvanced airborne missile system, cooling 
and other types of electronic equipment in the field package r a missile silo application, and electrical 
The van will be used, as shown here, by the Tactical simulators for military cargo aircraft. 
Air Command to direct air traffic at remote or tem- 
porary landing fields. SOLID FOUNDATION FOR YOUR GSE—Hamilton 
Standard the ability to supply the widest range of 
LIGHTWEIGHT, RUGGED, EASY-TO-OPERATE— Each uircraft i missile ground support equipment—from 
van weighs about a ton, measures 5’ x 5’, vet houses an tiny pre yn components to complete architectural 
operator, transmitters, receivers, and most of the basic structul d weapon subsystems. This ability stems 
weather equipment of large airport control towers. The from over 40 years’ experience in systems-engineering 
units are built to withstand the most grueling en- its ow! ratories and broadening product lines. To 
vironmental conditions—sand, wind, dust, ice, humid- learn how t vast engineering resource and Hamilton 
ity, altitude. Every construction element —equipment, Standar world-wide service organization can serve 
lighting, sound conditioning—is engineered to blend you r write: Hamilton Standard Ground Sup- 
man and equipment into an efficient operating unit. port Eq ment Department. 


HAMILTON STANDARD 


DIVISION OF UNITED AIRCRAFT CORPORATION 


WINDSOR LOCKS, CONNECTICUT 


AT HAMILTON STANDARD 


- 
y 


 ) 


ENVIRONMENTAL CONDITIONING SYSTEMS ENGINE CONTROLS for over 20,000 « ELECTRONICS at Hamilton Stondard includes 
for space vehicles and such odvanced air- craft gas turbines have been produced brood experience in flight control, instrumenta- 
craft as the B-58, 880, B-70 are important Hamilton Standard. The company’s latest co tion, static power inversion and electrical con- 
aspects of Hamilton Standard diversification. trol work involves advanced rocket engines trol for aircraft, missile and GSE components. 
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Symbol of quality 
in aircraft 
modification ... 


AiResearch 


THE GARRETT CORPORATION 
- 








AIRESEARCH 
JETSTAR CUSTOM 


eeeee 





America’s first pure jet corporate transport, the four- 
engined Lockheed JetStar. is an extremely high 
speed, pressurized aircraft. This advanced tool of 
modern management requires the utmost skill in the 
construction of furnishings and equipment and their 
attachment and fitting to the airframe. AiResearch 
Aviation Service provides this critically important 
skill through actual experience, having designed and 
installed more executive interiors for pressurized 


aircraft than any other company 


The JetStar is designed to accommodate a wide 


variety of highly efficient and comfortable interiors. 
Custom designed, fabricated and installed by 


AiResearch interior stylists and engineering 


INTERIORS 





specialists for the individual JetStar purchaser, all 
furniture, galleys, lavatories and other appointments 
are of fully-stressed, lightweight construction. 

A full-scale mock-up of the cabin is used for 
prefitting the custom-built furnishings to insure pre- 
cision work and reduce modification time. This modi- 
fication includes exterior painting of the aircraft 
and ducting of the AiResearch pressurization system, 
standard equipment on all Lockheed JetStars. 

The most complete modification center of its kind, 
AiResearch Aviation Service employs more than 600 
highly trained and experienced engineers, techni- 
cians and craftsmen using the most modern manufac- 


turing and testing equipment in the industry. 


Write, wire or telephone today for complete information 
regarding your custom interior for the Lockheed JetStar. 


CORPORATION 


AiResearch Aviation Service Division 


International Airport, Los Angeles, Calif. + Telephone: ORegon 8-616! 








and Jacksonville are now under con- 
struction, and ground has been broken 
for six more. 

Approximately 6,000 mi. of airway 
is included in the Center’s territory, 
which stretches from Bakersfield, Calif., 
to the Oregon border and from mid- 
way across Nevada to a point in the 
Pacific halfway to Hawaii. 

Greatly increased air trafic in north- 
ern California is the reason for Fre- 
mont Center's priority. Its 55,000 sq. 
ft. will contain 53 control positions, 
four separate radar systems, 19 hori- 
zontal and 18 vertical radar displays 
A total of 277 traffic control personnel 
will be required when the Center opens 
Oct. 9. Of approximately $2 million in 
advanced clectronic equipment to be 
installed, the following is featured 
© Bell-designed switching system, No. 
300, a unit which combines telephone, 
radio and radar into one console 
System will provide speed  direct- 
line communications with adjacent 
control centers at Seattle, Salt Lake Cit: 
and Honolulu, and with all civil and 
military airports in the control area 
by means of a fast, pushbutton dialing 
system. Overrider features permit any 
console operator to contact any other 
operator in the Center in event of 
cmcrgcncy 
¢ Remington Rand Univac computer 
Not expected to be ready until Feb 
1961, the computer will print out 
flight progress strips at 600 lines/min 
At present two small IBM computer 
I pcing ea =6to prcpar ppt 

35 of the Oakland Cent 
production of 7,000 flight prog 
ew computer will 
magnet 


p » 1.8 million bit 
| tored flight plans, fix 


data 


wntary reference 
automated strip delivery 


ppic! 
@ Fully 


print ut stage to appt priate conti 


position, via a convevor belt system 
e “Transponder” system deve! 
telecomputing in which the 

flight, instead of passively 

g a radar signal, is instead nter 

rated” by a coded signal from the 
round. Special equipment in the ai 
craft instantaneously responds with a 
cliscrete coded signal, giving scvel 
tvpes of information his includ 
type of aircraft, destination, speed and 
iltituce When ippropriate, remot 
radar sites send and receive s 
land-line ymmand from the 
center 

Conventional radar will also be used 
n conjunction with the telecomputing 

tem, with the nucleus of the system 
cated at Scarper Peak in the San 
Matco hills. Radar will be remoted to 
the Center from there and from other 


sites at Paso Robles, Red Bluff and Sac- 


ramento. 
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advancement 

in instrume t \ 
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AS 








volts 


Ormecy CusmENT 


MEDALIST* meters 


Combine increased readability with ottractive 
color styling. ASA/MIL 114”, 22” and 3'A% 
mounting. Up to 50% longer sccle in same space 
os conventional types. Standard and special 
colors. Bulletin on request. Marion Instrument 
Divis Minneapolis-Honeywell Regulator Co., 
Monchester, N.H., U.S.A. In Canodo, Honeywell 
Cont l ed, Toronto 17, Ontario. 


Honeywell 


AT WESCON, BOOTH 2722 





PROBLEMATICAL RECREATIONS 23 





Assume that every tree has at least one leaf. If there are more trees 

than there are leaves any one tree, then there exist at least two 

trees with the same nber of leaves. Is the conclusion valid? 
School Science & Mathematics 


Logic prompted us to acquire Servomechanisms (Canada) Ltd., 
whose main plant is in the Rexdale area of Toronto. Our operation 
there will be closely linked with our production of inertial guidance 
systems for the Lockheed CF-104 fighter-bomber of the Royal 
Canadian Air Force 

ANSWER TO LAST WEEK'S PROBLEM: There’s no closed form solution, 


but patience will get you 8987, 


LITTON INDUSTRIES 
Beverly Hills, California 
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meme? HP * re : =~ 
The Bendix DRA-12 Doppler Navigation System, pictured above, weighs 
only 61 pounds. (A) Tracker Unit—'Y% ATR package completely tran- 
sistorized for greater reliability; (B) Transmitter-Receiver — short ¥% ATR 
package requiring only single microwave connection (plus cabling) with 


antenna; (C) Control Unit—designed to RTCA-SC-46 specifications 
for installation in aircraft panel; (D) indicator—standard, integrally- 
lighted instrument showing ground speeds up to 999 knots; (E) Antenna 
—four-beam ploner array measuring only 314" at thickest point. 


BENDIX DOPPLER 


Years-ahead design anticipates airline 


Built-in airline accuracy and reliability are the chief £4 Employs fixed, passive, four-beam planar array 
reasons why Bendix leads in commercial jetliner antenna only 314" at thickest point 
Doppler navigation. These essential qualities are the 
direct result of the advanced design and painstaking 4 Utilizes FM/CW Doppler principle to give maxi- 
fabrication of the Bendix Doppler System, and they are “fr eed ‘ ; 

; a ae : mum efficiency at low power consumption. 
the key factors that led United Airlines to select the 
Bendix system over all others. 





High degree of accuracy in ground speed and drift 
angle information permanently maintained through 


Here are iV reasons why Bendix Doppler is ahead 
use of digital computer techniques. 


today, and will be in the years to come: 


ER The DRA-12 Bendix* Doppler Navigation System 6} Coherent detection permits operation with signals 
weighs only 61 lbs., and its companion CPA-24 more than 20 db below noise level. 
Navigation Computer only 14 lbs. 
wa Eliminates altitude holes through use of unique 
2. Completely transistorized** for maximum reliability. modulation method. 




















United Air Lines selected the Bendix Doppler Navigation System for its 
new DC-8 Jet Mainliner fleet operating between California and Howoil. 
Bendix Doppler will greatly increase operational efficiency over this long 
over-water route by reducing in-flight time and lowering fuel consumption. 


NAVIGATION SYSTEM 


performance needs...today and tomorrow 


Maximum accessibility for maintenance achieved to conti! isly compute ground position relative to a 
through use of plug-in computer circuit boards and selected track. This information is displayed as a direct 
sub-chassis construction. readout front of the pilot as distance to his desti- 


Modulation system, computer elements, and other = ind his position to the left or right of the selected 
ack. 


critical circuitry engineered for expansion into ; a 
p > IG Pa TECEPT FOR TRANSMITTING KLYSTRON AND ITS VOLTAGE REFERENCE 
Mach 2 and Mach 3 aircraft. 


10) Backed by full line of test equipment and complete Bendi 1X Radio Division 


maintenance training program. AVION P » BALTIMORE 4, MARYLAND 
Export es & vice: Bendia international, 
: : E t, New York 17, N. Y. 
Here is the Bendix Navigation 


Computer System, companion to 


the Doppler System on opposite 
page. This highly accurate "sd f, 
system, weighing only 14 lbs., 1] 


accepts ground speed and track CO@merarion 


information from Doppler System 


—— | 





OVINE MATERIAL 
DESIGN PROBLEMS 
HEAT RESISTANCE 


A 5000° flame takes ten minutes to penetrate a one-quarter inch piece of CDF’s new Dilecto 
RD-105 laminate. The same thickness of cold-rolled steel! is pierced in less than forty seconds. 


Molded from graphite fabric impregnated with a structural materials and electrical insulations 
heat (ablation)-resistant phenolic resin, new CDF Vulcanized fibre, silicone rubber and mica, and ther- 
grades RD-105 and RD-115 are being evaluated in mosetting moldings are also supplied by CDF. 
solid propellant rocket motors. CDF can provide both quality and true economy 

in selecting plastic materials best suited to your 
Dilecto laminates are only one family of products needs. Refer to SWEETS PD file or write to us for 
from industry’s largest selection of non-metallic General Folder 60 


lh nego penned FIBRE 


A SUBSIDIARY OF THE -4f,ff COMPANY * NEWARK 19, DEL. 


in Canada, 46 Hollinger Road, Toronto 1é nt 


Moisture-resistant and iow cost Dilectocams Dimensionally stable, light weight, oil-resist Easily fabricated paper-base, punching 
for automatic washer and dryer controls ant Dilecto bali bearing retainer rings grade Dilecto precision switch insulators. 
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a ths hte 


MISSILE TRAJECTORY MEASUREMENT SYSTEM (Mistram) will be built i, Atlantic Missile is eae by ici Electric’s Defense Sys- 
tems Department. Model above shows five stations in the system, laid out in an L-shape with 10,000 ft. and 100,000 ft. spacing between 
stations in cach leg. Range will provide coverage out to 1,000 mi. Curved sheets of plastic in the model, formed in hyperbolic and 
parabolic shapes, represent phase and timing measurements made by Mistram. The first Mistram installation is expected to be ready 
The system does not require precision tracking antennas but does use a low-accuracy 


for its first operational tests carly in 1962. 
vas at each of the stations. 


radar which tracks the missile and provides signals for orienting receiving ant 


Missile Position-Finding System Detailed 


Therefore installation of additional remote sta- 
heck ICBM tions at greater distances down-range 
ind along the Atlantic coast, GE. say 

Such an extension is planned for the 


By Philip J. Klass 


New York—f irst 


future 
Basic technique used to determine 


cx 
missile position and velocity is by meas- 


uratc 


iB Nu Force 
SAI new mussile trajectory meas 
known as Mistram 


the radio command 


( veloped for vith 
itlas ICB by GE’s Defense Syst 
Departmen \listram is to be in 
it AMR next 1 
ial Mistram installation, 
beg yperational tests 
vic hemisphere I 
f more than 1,000 
ition will consist of a 
( ipe Canaveral plu 
stations laid out in the 
I Iwo inner 
on each leg of the “L” will | 
’ RANGE RADIUS OF SPHERE 
0,000 ft. from the central 
while outlying stations will be MYPERBOLOID 
000 ft. distant, or approximately 
Hl 


\ Curacy 


not disclosed for reasons of military station and difference between this distance 


of the Mistram svstem is MISTRAM TRAJECTORY measurement system determines distance to missile from central 
and missile’s distance to each of four remote 


ecurity. However, the velocity error of stations (two of which are show: mxrVE The distance-to-central station measurements 
in ICBM must be held to less than describe a sphere (dotted white while each of the distance-differences describe 
0.01% if the missile is to hit within hyperboloids of revolution Intersection of the three (shown above) establishes missile’s 


one mile of its target (AW June 16, _ precision position. Missile is eq 1 with transponder. 
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DISTRIBUTION 


NETWORK OFFERS MAXIMUM SERVICE 


TO BENDIX CONNECTOR CUSTOMERS 


& SOUTHEASTERN STATES 


Important Supplement to Factory Facilities: 
This distribution network was built to serve you 
promptly from strategically located stocks—and 
is, in effect, an extension of the same quality custo- 
mer service we maintain at our Sidney plant. Rigid 
factory assembly and quality control standards 
are observed at all our field locations. Check the 
appropriate map section for the source nearest you. 


WESTERN STATES 
DISTRIBUTION CENTERS: 
LOS ANGELES 16, CALIFORNIA 
Avnet Corporation, 5877 Rodeo Rd. 
SUNNYVALE, CALIFORNIA 
Avnet Electronic Corporation of Northern California 
1262 No. Lawrence Rd. (P. O. Box 568) 


SALES OFFICE & FACTORY BRANCH: 
LOS ANGELES, CALIFORNIA 
117 E. Providencia Ave. 
Burbonk, Calif. 


SALES OFFICE: 
SEATTLE, WASHINGTON 
8425 First Ave. S. 


NORTHEAST & GREAT LAKES STATES 
DISTRIBUTION CENTERS: 

WESTBURY, LONG ISLAND, N. Y. 

Avnet Electronic Corporation 

70 State St. 

MELROSE PARK, ILL. 

Avnet Electronic Corporation of Illinois 

2728 No. Mannheim Rd. 
SALES OFFICES: 

NEW YORK 

545 Cedar Lane 

Teaneck, N. J. 


CHICAGO, ILL. 
4104 N. Harlem Ave. 


DISTRIBUTION CENTER: 
MIAMI, FLORIDA 
Airwork Corporation 
1740 N. W. 69th Ave. 


SOUTHWESTERN STATES 

DISTRIBUTION CENTER: SALES OFFICE: 
DALLAS 7, TEXAS DALLAS 35, TEXAS 
Contact Electronics, Inc. 2608 Inwood Rd. 
2403 Farrington St. 


MIDDLE ATLANTIC STATES 

DISTRIBUTION CENTER: SALES OFFICE: 
PHILADELPHIA 3, PA WASHINGTON 46, D. C. 
Harold H. Powell Company 1701 K St, N. W 
2102 Market St. 


ww EXPORT AND CANADA 
EXPORT: 
BENDIX INTERNATIONAL DIVISION, 
BENDIX AVIATION CORPORATION 
205 E. 42nd St. 
New York 17, N. Y. 


SALES OFFICE: 
ORLANDO, FLORIDA 
1922 Taylor Ave. 
Winter Park, Fla. 


CANADA: 
Aviation Electric Ltd., 
200 Laurentien Bivd. 
Montreal 9, Quebec 


Scintilla Division 


Sidney, N. Y. 














MISTRAM installation initially will consist of central station plus four remot 
laved out in shape of an “L,” with two of the remote stations roughly two mil 
other two situated approximately 20 mi. distant Later plans call for additi 


stations to provide greater accuracy 


\t 
Establishing Position 
\l t 


Center Will Analyze 
ICBM Infrared R: adiation 


\l R 


ICBM RBM 


» remote 
r-all svstem 
nt installation of 
ind up-coast 
ns can provide still better accuract 
Mistram will incorporate new pha 
tabilization chniques which mak 
feasible to use extremelv long base 
leneths for lo iting remot tation 
vercoming a previous limitation of sucl 
interferometer type measurement 
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LONG-LOK 


SELF 
LOCKING 
BOLTS 
and 
SCREWS 


¢ Eliminate safety wire and 
lock washers 


¢ Vibration and shock 
resistant 


¢ Wide temperature range 
© Save space and weight 
© Speed assembly, cut costs 


Write for Free Catalog 


CORPORATION 


UPton 06-6335 
TWX S MON 7146 


ae oer ig i : oe 68 Urban yo ge 





Optical Maser May Aid Space Avionics 


By Barry Miller 
New York—Operation of a_ pulsed 
optical Maser recently announced by 
Hughes Aircraft Co. (AW July 11, p 
38) is expected to be an important ini- 
tial step in developing practical optical 
space communications and radar sys 
tems. 

For the first time, the Hughes Maser 
provides a source of coherent electro- 
magnetic radiation in the optical por- 
tion of the spectrum at wavelengths 
or frequencies, many times greater than 
those now generated by conventional 
electronic techniques. As such it throws 
open a different region of the spectrum 
for active systems and promises to give 
the designer a potential multi-purpos« 
device (oscillator, amplifier, even 
detector) for space avionic systems, 
Hughes’ spokesmen maintain 

Largely on the strength of its carly 
success with a laboratory model, Hughes 


OPTICAL MASER 


PLANE WAVE 


is understood to be in line for a $70,000 
Wright Air Development Division con- 
tract for optical Maser development but 
company representatives, declined to 
comment on this report. Its work to 
date on the year-old optical Maser de 
velopment was supported entirely on 
company funds, Hughes savs 

Besides opening a new portion of the 
spectrum, other advantages cited for 
optical Masers which will ultimate 
evolve from work at Hughes and else 
where arc 
e Generation of a sharply collimated 
beam (less than a hundredth of a degrec 
of arc wide) of high intensity light. This 
suggests highly directional and_ there 
fore secure communications, all but 
impossible to jam. A beam broadcast 
by an optical Maser communication 
system situated on the moon, for ex- 
ample, and directed toward a receiver 
on earth or an earth satellite would 
probably not disperse over an area 


LENS 





LAMP LENS 


LENS 


COHERENT EMISSION of light from an optical Maser can be brought to a sharp focus 


unlike light from an incoherent source, whose waves are out of phase and unable to be 


focused to a point. 








OPTICAL FUNNELING OR CONCENTRATION 





a OF LIGHT IN R LEVELS 


 RoiaTionce $s 


~~~_ TRANSITIONS 


EXCITATION 
LIGHT 


GREEN LIGHT from a flash source excites atoms of chrome-doped aluminum oxide to higher 


= R LEVELS 


R,6943A° 


GROUND STATE 


energy level from which they drop to metastable state before emission. Output is at 6,943 


angstroms, roughly 430 megamegacycles. 


96 


greater than 100 mi. thereby giving 
assurance of signal receipt security. By 
contrast, the beam of a quality micro 
wave svstem would cover the earth 
permitting possible reception at unde- 
sired points 

e High angular tracking accuracy for 
optical-Maser radar, sometimes called 
LIDAR, for light detection and ranging 
(AW Dec. 14, p. 87) 

e Insensitivity to free electrons pro 
duced bv radioactive blasts 

e Probable light weight, due to rela 
tively low power requirements 

¢ Extreme simplicity. 

Optical svstems are particularly attrac 
tive im space where atmospheric absorp 
tion and scattering which would hinder 
long-range terrestrial optical systems 
would not be a factor. Further devel- 
opment of optical Masers and systems 
is well as the need to find ancillars 
icquisition tec hniques for these svstems 
ire formidable obstacles which must be 
hurdled before practical optical systems 
i reality 

For enginecrs familiar with 
wave Masers, with their cavity or travel 
ng wave structures, liquid-helium cool- 
Hughe 
contrast 


become 
micro- 


leviccs and magnets, the 
Maser is an extreme 
It consists simply of a cylindrical rod 
of ruby, surrounded by a specially-pre 


! discharge 


yptic i] 


pared spiral high-intensity 
lamp, al! hitted within a 
drical housing, similar in size and shape 


snugh cvlin 


to a can of frozen orange juice. Coo 
ing of the device is unnecessary because 
the noise saving would be negligible 
ctic field is ynlv for tun 

vice is tunable 100 km 
Upon excitation from the light flash 

Maser produces a one 

kw. peak-power pulse at 6,943 ang 
rom thi 
gacvcle Pulse repetition rates, ac 
to Theodor 

ientist in charge of the devel 

nt at Hughes Pesearch Laboratori 
heating of the flash tub 


{) ta Ht) 


needed 


Overt 

millisecond 
: ; 

ipproximately 430 mega 


‘ 
\laiman CT 


. 1 
imited bi 


Hugh 
1¢ ld 
fully 
scr might hat 


perhaps im rad 
modulation communica 
Naiman point 
savs, these will ha 
ntinuous wave systems 
Hughes is only one of a 
known to be ictivels 
Others in 


numper 
organizations 
working on optical 
lude Bell Telephone Laboratories 
Columbia University, Technical R« 
search group, Martin, General Electri: 


{ 
1aSCTS 
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Future Hughes work on | te to 150 mc. Five probe tips are in- 
will center on studying and » cluded. Hewlett Packard Co., 1501 
coherence, improving cavit' n¢ Page Mill Rd., Palo Alto, Calif 
secking new materials, a 
Hughes. 

Ruby is only one of a 
possible active media for opt 
Hughes is studving other 
ing other synthetic gems 


Components & Devices 


ratories are working with 
tems such as cesium (Colur 
nical Research), mercurv-kr 
nical Research) and helium 
tion (Bell Laboratories). S 
ing studied at Bell, West 
Fechni il Re 4¢ irch 
f the optica e Ferrite switch, Model SX-102, for 9 
| two vears ago b to 10.2 kme. band, provides 25 db 
RUBY ROD surrounded by spiral flash which WI lumbia Uni t  mimimum isolation and less than | db 
serves as energy source is examined by Dr mer consultant t insertion loss and can switch in 9.1 
I. Maiman, Hughes Aircraft Co. Hollow iboratories 1 Art . ' microsecond. Unit sells for $550 each 
evlindrical aluminum housing fits over spiral 1] orator t in small quantities. Rantec Corp., Cala- 





to form optical Maser, about the size of a ’ issu t basas, Calif 

can of frozen orange juice ri is vear and 
: ; , f ¢Amplifier/Demodulator, Model 
ul Westinghouse. Vanan and Genera ra f M3102-02, converts 400 cps. to d 


Precision are understood to be studying } [ | .aser—at v1 This model consists of a 400 cps. pre- 


sibility of these devices prepara Amplification ' te implifier followed by a phase-sensitive 
} 


laut ne their ov , PTAMS , 
lunching their own program K.mission of Radiation ted demodulator. It is sealed and con 


1 and Technical R scientist, unhapp structed to meet shock, vibration and 
svt 


ire government 5] f freed ined 1 p environmental requirements of MIL-F- 


e bel 1? =a 
funds are behin ptical Maser $272B. Power input is 27 +2 vol 
rT hy ‘ ] ' : 
gram whilk the Technical , ; her than an 
im only recently received aia Sa } } led a 
of its one-year 
! 


sponsored by ¢] 


. ee eae NEW AVIONIC 
ice Office of Scien PRODUCTS 


+] } | 
f the optical Ma 
interaction of atoms Test Equipment 


ub imp! Wn ! 
hromium impurities e Voltmeter, Model 4 
} } = . £ I | millivolt 


11 





le 
i 


ind 


maximum, 115 


? 
Input signal 


ns naximMuMl 


ms. max. Um 
vhich atoms 1 i" . ighs up to 6 oz. Kearfott Division, 
ections the latter rEg : ee ner 1 Inc 115 NicBr 
d as incoherent radiation , ve., Little Falls, N. J. 
mitted parallel to the axi 
rand through a small hole e Tantalum capacitors, Types TSP | 


the reflectors. If the Maser nd TSP 2, are small size 30-v.d.c. solid 


das an amplifier, the signal to electrolytic units. TSP 1 measures 0.1 2 
unplified could be fed through an in. diameter and 0.25 in. long and has 
ther hole in the opposite reflector F ipacitance range of 0.33 to 0.82 micro- 


rence of the emitted light, that farads for full voltage rating at 85C 
, me , 


band of frequencies over which while TSP 2 is 0.172 in. in diameter 


st +} } ‘ 


lator emits energy, is less than ind 0.438 in mg with 2.2 5. 


trom. This could be improved microfarads rating for 50 





savs, with different cavity de - ‘ Tolerance on cach capacit 
ooling the device t quid first component weighs 4 gram 
temperature which would e second 1.2 grams 
line by a factor of 2 Co 
ssed as the ratio of stimu e Signal Simulator, Model 145B, pro- 
© spontaneous emission in 4:1, vides means for simulating PAM and 


AVIATION WEEK, July 18, 1960 97 





IMAGINATION IN SPACE 


Since Creation, man has looked out on space. At first, unknowing and incurious; 
then with the beginnings of understanding; now free and able to explore. Yet to move in space 
calls for wholly new concepts of energy. 

This, then, is the working philosophy of Hercules in chemical propulsion: To design 


and manufacture highly concentrated packages of energy as propellants and rocket motors; each 


compatible, controllable, predictable; and eaca perfected for its specifi mission. 


HERCULES’ BACKGROUND: A half-century of creative imagination in the evolution of prope llants, 


from shotgun powder to the manufacture of the propellants for all the U.S. rockets fired during 
World War Il, and now te space propu Ision. Hercules facilities today ence mM Pass Te search, design, enginecring, 


, ’ 4 j , j 
and staff organtizatwn je aT, production vj lhe most advanced prepellan s. Brochure available on request, 


HERCULES POWDER COMPANY 
900 Market Street, Wilmington 99, Delaware 


xP59-5 





PDM pulse trains for checkout, calibra- 
tion and evaluation of telemetry decom 
mutation equipment: Simulator also can 
gencrate non-standard signals for future 
telemetry commutation modes and can 
imulate data-transmission faults like 
missing channels, commutator speed 
iriations, duty cvcle variations, tape 
flutter, noise, and fading. Ten through 
100 channels/frame, standard commu 
tation rates from 75 to 900 channels 
sec. and 40 to 90% PAM duty cvcle 
can be selected. Electro-Mechanical 
Research, Inc., Sarasota, Fla 


e Crystal filters, No. BP-10000-40, is 
10-mc. center frequency band-pass pre 
cision filter developed for use with tran 
istorized IF amplifiers and packaged in 
hermetically-sealed umit capable of with 
tanding 50g shock. Filter has 36 ke 


5 
; 


aandwidth at 6 db. points and 80 ke. a 
60 db. Ripple is 4 db. and stopband r 
is 70 db. for filter packaged as 
4 in. x 14 in. x 2 in. unit. Systems, Inc 
2400 Diversified Wavy, Orlando, Fla 


echion 


@ Demodulator/Phase Detector, Model 
1806, for use in data transmission, ert 
ensing ervomechanisms, autopilot 
nd guidance systems, provides d.c. out 
put proportioned to any amplitud 
2¢ si ¢ 


hase fference between the 35 


300 cps. reference input and zero to 5 


, 


It, 500 cps. signal input Noise is 10 


Its maximum for 500-ohm_ re- 
mnected to input terminals and 
rms., 500 cps. applied to refer 
ence. Drift is +2 millivolts rms., 20 to 
$5C for constant 35 v. rms., 800 cps. 
ignal applied to reference and constant 
10 v. rms. $00 cps. applied to imput 


Varo Mfg. Co., Inc., 2201 Walnut St., 


Garland, Tex 
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WE’RE ON 
OUR WAY! 


BOHANAN 
Product 
Reliability 
Sets the Pace 


Bohanan’s complet« irch, engineering, 
manufacturing and test ities have resulted 
in their selection to participate in such critical 
programs at the At Leus, Genie, Regulus 
and Project Mercu: anan product reli- 
ability provides the rance so vital in 
these programs 

Among Bohanan’s t engineering tangi- 
bles are: Cartridge A ited Valves + Antenna 
Fairing Ejector « ( } 

Disconnect « Sole: 

Pneumatic Valve 

Operated Valve 

Transducers . Mis 

tion Systems - 
Valves * Electro-M 


_ ‘ 
i Surface A 


O fehancn 


{ ontr 


RING COMPANY 
Division of the Gabriel Company 
15800 South Avalon Boulevard «+ Compton, California 


SALES OFFICES: San Diego « San Francisco « Seattle « St. Paul « St. Louis 


4 iG) 


CLIP-LOCKING TURNBUCKLES 


Associated Aircraft Industries 


memfhis 12, tenn. 


MORE STREAMLINED! 
No scraggly lock-wires to 
foul or snag other com 


ponents 


2600 poplar avenuc 





LOW-SHOCK 
TRACKED 


MOBILITY 
FOR 
SENSITIVE 
ELECTRONIC 
EQUIPMENT 


The tactical advantages of full off-road tracked mobility 
in military support vehicles have been well proved in 
many years of field operation. But the idea of trans- 
porting intricate radar and communications equipment 
and fully-assembled missiles over rugged terrain raises 
the question, “What about vibration and shock input 
to sensitive components?” 

The answer — favorable. Carrying a simulated missile 
and sensitive oscillograph recording equipment, an FMC 
tracked vehicle ran a 2,000-mile shock test over our 
proving ground—on 60° slopes, over rough cross country 
terrain, and on high speed roads. Data returns showed 
that the vehicle’s torsion suspension system effectively 
cradled the missile, with a low shock input factor. 


For full details on these tests and other questions of 
adapting tracked mobility for your purposes, contact 
FMC, America’s leading producer of military-stand- 
ardized tracked vehicles. 


For further information, write, wire or phone 
Preliminary Design Engineering Dept., FMC 
Ordnance Division, P.O. Box 367, San Jose, 
California. Phone: CY press 4-8124 


Putting Ideas to Work 


FOOD MACHINERY AND CHEMICAL 


fp CORPORATION 


Ordnance Division 
1105 COLEMAN AVENUE, SAN JOGE, CALIF. 





Illustrated below are the M-113 
and five vehicle adaptations of 
this basic tracked vehicle. All of 
the vehicles use the same military 
standard equipment, including 
engines, power train, and suspen- 
sion components; thus reducing 
the military logistic burden and 
R&D costs in weapons systems. 





FMC’s New Liquid Propellant Metering 
System Achieves Accuracy to +0.1% 


eT om i 


us 


Mobile metering and contro! unit for fueling liquid propeliant missiles. 


The crucial reliability of multistage missiles is influenced by the 
accurate measurement and delivery of liquid propellant to the missile 
tanks. For example...a small error in fuel weight could adversely 
affect the in-flight performance of the missile, causing possible failure 
of the entire mission. 

Food Machinery and Chemical Corporation’s Ordnance Division 
has recently developed a mobile liquid propellant metering and han- 
dling system which promises to solve many missile fueling problems. 
The advantages offered by this unique new system are many. 


Accurately measures and records the amount of fuel delivered to 
the missile tanks. Original specifications called for a metering 
accuracy of +0.2%. Extensive tests, recorded by precision test 
equipment, show that the system is capable of metering and de- 
livering missile propellants with far superior accuracy —to +0.1%. 


Automatically compensates for factors influencing fueling accuracy. 
The fuel is continuously sampled and the flow corrected for 
variations in temperature and density. In addition, the fuel which 
vaporizes in the missile tanks is returned to the system, condensed, 
measured, and an equivalent amount added by the metering unit. 


Adaptable to many different missile fuels. The system is designed 
to handle such storable liquid propellants as hydrazine, nitrogen 
tetroxide, Dimazine UDMH) and nitric acid. 


Economical to manufacture and safe to operate. To reduce devel- 
opment, manufacturing and operating costs, the system makes 
maximum use of standard, interchangeable, and commercially 
available components. The simple and safe design eliminates 
human errors and danger to operating personnel. 


Mobile and compact. All metering, pumping and control equipment 
is mounted on a single, portable trailer. The complete unit may 
be easily transported, rapidly positioned, and provides a single 
station for the monitoring of fueling operations. 


The successful development of this mobile metering and handling 
system by the engineering staff of FMC’s Ordnance Division is 
arother achievement made possible by utilizing the unique combina- 
tion of chemical and mechanical engineering talent available at Food 


Machinery and Chemical Corporation. 
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MODIFIED German FS-24 Phénix glider flown by Ermst-Giinter Haase of Poland has new T-tail and retractable landing gear. 


World’s Gliders Vie in West Germany 


By Edith Walford 


Butzweiler, West Germany—West 
rmanv’s Heinz Huth and Argentina’s 

ho Hossinger took top positions 

in standard and open class respectively 
thth World Gliding Cham- 


on 
Miinch razil, and Adam 


third 


2 ee ee 
Weyer 5 


RHJ-6 ADASTRA was designed by Richard H. bloom U. S.A., who took 15th ol ace in the , 
open class. Adastra’s span is 58 ft., length is 25.4 ft. and wing area is 163.5 sq. ft eS Cigaiewes (Cy Um ; ow "t 
thre spices Of the ( 
utique International 
top-ranking _ pilots 
‘lider designs from 


resented, it 


untries rey 
most compre hen ( 
gliding contest ever held 
rational soaring competi- 

eld in 1937 in Germany, 

cradle of gliding 


Glider Restrictions 


open ind standard, were 
idmitted e competition this vear. 
The open cl is subject to no restric- 

tions and pilots may use radio. Glid 
in the standard class may not have a 
span exceeding 494 ft. (15 meters), and 
retractable landing gear, variable wing 
area or section, and use of radio equip- 

ment are excluded 

2 AB Twenty gliders were entered in the 
$ZD-ZEFIR took second place in the open class, flown by Edward Makula of Poland. Its open, 35 in the standard class. Orig- 
exceptionally sleek clean lines evoked favorable comment. The Zefir has a 55.8-ft. wing- inally, 27 countries with a total of 67 
span, measures 23.1 ft. in length and has a wing area of 150.6 sq. ft. gliders entered the contest. But of the 
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five Iron Curtain countries expected 
only the Polish team and one of the 
three Yugoslav pilots actually arrived 

The organizers requested all pilots 
to obtain in advance visas for ever 
country bordering on West Germany, 
to provide security in the event a forced 


landing or infringement of flight regu- #@ 
lations brought any of the participants ‘ a 
bevond the German frontiers during the § / ; ; 

« J : 
contest — —p~= : 
Soviets Protest ’ 

er 


ee 
= 
Po 
4 





Ihe Russians claimed inability to ob =~ : ' 
tain visas in time. They also protested —— 
igainst the employment of “militar . 


2 we 
urcraft’—~25 Do-27s on loan from 
the German Luftwaffe and other arm leat >a 
units for towing purposes. The Ger : 

man Acro Club replied that nobod; ~~ 

in West Germany other than militan 


iuthorities could put such a large fleet 
of tow plane it the disposal of the 
Butzweiler meet, and that in anv case LINEUP on the opening day of the 1960 Eighth World Gliding Championships at Butz 
this was in accordance with normal  weiler near Cologne, West Ger Dornier Do-27 tow-planes are at upper left. 


~ other countries on such 


~~ 


casion 
The Hungarians explained the 
mec because thev had 
nstruction of the new 
( VCT hoping to intr 
Butzweilk 
the Czech team nor the two 


lav pilots excused 


mect 


them 
if wa gcn ral issumed 
found participation too ex 
Busine it home prevented 
(Lanadian pilot Oat 


ng 


Required Missions 
In in vith FAI Gliding 
ules i specified mission 
m certain davs of the 


the two lass 


' POLISH SZD-FOKA was piloted by Adam Witek to third place in the standard class. 
rmitting. Obligat Reduced height of the Foka req the pilot to lie in the cockpit. Breguet-905 Fauvette 

distance fie (below) was flown by Julio Arte: Argentina, in the standard class. Span of the Fauvette 
goal or is 49 ft. 2 in.; over-all length ft.; wing area is 121 sq. ft. 

1 distance 
ry 300 km 
landings 
iunched by the 
raft in quick ucces 
lavs to which unsuit 
limited the competition 
n the open class bi th end 
t weck’s flying was Britain’ 
j Goodhart in his” Elhott 

Olympia 419 sailplane. He led on tw 
f the six days of competition, but sub 
equently lost points for admitted cloud 
flving on one occasion and voluntaril 
withdrew 

He placed fourth with 4,856.6 point 
n the final results 

The first week's performance had 
stressed the apparent superiority of the 
Polish tno with their new, sleek, high 
performance Zefir (open class) and loka 
standard class) sailplanes. Their seem 
ingly cffortless lead by the end of th 
fourth dav was an indication to most 





« RCA carries in stock many different 
ec i ower types of radio transmitters. Although 
designed primarily for broadcasting, 
television and communications use, 
cs eS ; ; 
» these equipments can be easily 
ni S in a urry ® adapted for any purpose requiring 
radio-frequency power. Manufac- 


tured in quantity they are reasonable 
in price. Shipment is immediate! 


Perhaps RCA can supply Units in stock cover the frequency 


range from 500 kilocycles to 1000 


your needs from stock megacycles—provide power outputs 


from one watt to 50,000 watts. Larger 


° * powers (up to 500,000 watts) can 
items available for « 


obtained by paralleling units. 


immediate delivery Pulsing or modulation can be pro- 


vided as needed. 


Where units of other powers or fre- 
quencies are required—or where re- 
quirements of a very specialized 
nature must be met— RCA engineers 
have the know-how and experience 
to custom-build to your specifica- 
tions. Recent projects include appli- 
cations in the fields of fusion power, 
particle acceleration, ion propulsion, 
plasma heating, propagation studies 
and satellite tracking. 


Whether your requirements 
can be filled by off-the- 
shelf items or by custom 
building, you can benefit 
from RCA’s broad experi- 
ence. Write to RCA, High 
Power Electronics and 
Nucleonics, Dept. JC-18, 
Building 15-1, Camden, N_J. 


oF 





The Most Trusted Name 
in Electronics 


@® RADIO CORPORATION OF AMERICA 





INSTRUMENT panel of the all-metal Yugoslav Meteor 60 is shown at left. The plane, built in 1956, was flown at Butzweiler champion- 
ships by Jose Mrak, the only member of the Yugoslav team to appear at the competition 


that the Polish pilots would 
pocket both championship titles. Th 
ultimate victory of Rudolpho Hossinger, 
30-year-old transport pilot of the Shell 
Oil Company in the \rgentine, was 


quite unexpected 


Standard Class Title 


Eernst-Giinter Haase, 1958 


pectator 


onsequ neti 


ypen 
world champion it Leszno, Poland. fi 
ing for the first time a modified version 
f the all-synthetic FS-24 Phénix glider 
first introduced at the German Gliding 
Championships at Karlsruhe-Forchheim 
last year (AW Aug. 17, p. 119), wa 
ly ninth with 4,001.9 point 
ther slight changes, the Phénix is now 
fitted with a T-tail and retractable land 


Among 


mi 


g gear 
I] contest the main 
standard class title was 


iroughout the 


truggle for the 


S45 


between Adam Witek of Pola 
tandard lass world 
Leszno, and German champ 
Huth 

The Kaiser 
Huth finally 
nve top pla 


chan 


Ka6 BR 
won the event 
es in the standard 
car 

In the opinion of the Gen 
Club, it was not the U. S 
f skill that placed the thre 
12th in the standard, 15th 
lass of the final re 


I;uropean experts present bel 
the light ( 


the open 
I 


serman thermal 
st American 
io much 
in fly 
usual 
weather 


higher 
) 1, 
' 


over wide ypen 
in more stable 


in the U. S. including 


= seis Ss 


TAIL SECTION of the all-metal Yugoslav Meteor 60 is shown at left. Tail section of the 
features a swept vertical surface (right). SZD-Foka span is 49 ft. 2 in., length is 23.6 ft 
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F.uropean glider tvpes would soon prove 
this point, they said. 
Ihe U. S._ team’s 
Paul A. Schweizer, vice president of 
Schweizer Aircraft Corp., Elmira, N. Y 
Richard H. Johnson, holder of the 
535-mi. world distance record and U.S 
oaring champion five times, totaled 
2,992.2 points in the open class in a 
new, T-tail RHJ-6 Adastra sailplane of 


his own design 


Self-Designed Glider 


Richard E.. Schreder, U.S. A., scored 
.891.4 points in the open class in his 
elf-designed Air Mate HP-8 glider 
Schreder is holder of all three official 
yen class world speed records for 100, 
200 and 300 km 

Vhird American pilot was Paul Bikle 
head of the National Aeronautics and 


apt im = =6was 


new standard class SZD-Foka, a Polish entry, 
and wing area 130.8 sq. ft. 
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everything 
worked fine... 


UNTIL 
POWER 
FAILED 


for just 
5 seconds 


“The approach was normal. The pilot reported over the middle 
marker. We had radar and voice contact. We were just about to 
advise him that he was low on the glide path when we suffered 
a power failure. In five seconds we were back on the air, but 
there was no target on the scope. There was no answer to our 
call. There was no plane on the runway.” 

This could have been an altogether different story if the Condec's 
Uninterrupted Power Supply had been used for standby power. 
When prime power fails, UPS restores Full Voltage in 1.5 Milli- 
seconds. Radar contact, voice contact and corrective action could 
have gone on normally with absolutely No Power Stoppage. 


Power insurance in the form of these diesel-driven generating 
units is available in capacities from 10 to 200 kilowatts. The 
engine turns over only when it’s needed. . . operating and main- 
tenance costs are negligible. 

Can you afford anything less than this form of standby power for 
your applications? Demonstrations arranged at our plant. 


POWER EQUIPMENT DIVISION 


CONSOLIDATED DIESEL | VF snore 
ELECTRIC CORPORATION of The Condec Group 


880 CANAL STREET + STAMFORD, CONNECTICUT 
15519 LANARK STREET + VAN NUYS, CALIFORNIA 








Competition Score 


Of the 55 entries in the 1960 World 
Gliding Championship, 20 competed in 
the open, 35 in the standard class. Final 
results were: 

Open Class 
R. Hossinger, Argentina 

(Slingsby Skylark III) 5,102.9 pts. 
Edward Makula, Poland, 

(SZD-Zefir) $079.1 ” 
Jerzy Popiel, Poland, (SZD- 

Zefir) 5,020.7 

Standard Class 
Heinz Huth, Germany, 

(Kaiser Ka-6 BR) 5,619.1 
George Miinch, Brazil, 

(Kaiser Ka-6 BR) 5,237.8 
Adam Witck, Poland (SZD 

Foka) 5,201.9 











Space Administration High Speed Test 
Station at Edwards AFB, Calif. H 
flew into 12th position in the standard 


totaling 3,701.1 poimts in hi 


glider. Bikle was the third 

ilot to earn the FAI three 

cian nd iv ird in | 52 ind he alse 

held the Class D-1 200 km. world peed 
record from 1957 to 1959 


) 


Winners Honored 

Ihe ceremony held on the Butz 
weiler airfield in hanor of the first three 
winners in each class cited Austrian 
sailplane designer Riidiger Kunz, wh 
received the OSTIV trophy for the d 
velopment of the new Standard Austria 
sailplane, one of 10 different design 
entered for the award. Kunz started 
construction of the glider for the Au 
trian Acro Club last year and completed 
two models for the Butzweiler cham 
pionships 

It is an all-white, V-tail glider of 
exceptionally graceful design and proved 
to be one of the fastest gliders at the 
meet 

The OSTIV trophy is awarded ever 
two years for the simplest, most eco 
nomically built glider design of first 
rate performance. First OSTIV award 
went to Rudolf Kaiser, designer of the 
Kaiser Ka sailplane series, in 1955 


OSTIV Congress 


The OSTIV (Organisation Scien 
tifique et Technique Internationale du 
Vol a Voile) held its seventh congress si 
multaneously with the Butzweiler 
world championship competition from 
June 7-18 at Cologne. During the dis 
cussions, a total of 75 papers dealing 
with various aspects of aeronautical 1 
search were read. OSTITV also reached 
igreement on airworthiness require 
ments for standard class gliders, which 
ire now to be recommended for ac 
eptance by all other countries con 
ermed., 
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FAA Intensifying [ts Campaign 
Against Private Flying Accidents 


Washington—Tighter qualifications 
for private pilot certificates probably 
can be expected in the near future as 
the Federal Aviation Agenev intensifies 
its efforts to reduce an accident toll 
which last year cost 721 lives in 4,598 
iccidents. 

While 
increase in accidents 
recorded in 1958 can 
ittributed to the rapid growth of private 
lircraft operations, both FAA and the 
U.S. Weather Bureau point out that 
in estimated 60% of the fatal accidents 
combina 


- o9 


1 certain amount of this 25 
over the 3,399 
reasonably — be 


can be traced directly to a 
tion of adverse weather conditions and 
lack of pilot knowledge of elementary 
instrument flying 

AA's records of fatal accidents for 
lircraft weighing less than 12,500 Ib. in 
1958 show that weather figured in 109 
of a total of 328 fatal accidents which 
lives of 640 pilots ind 
passengers. To this total mav be added 
61 cases where pilots lost control in bad 
weather, plus multiple causes such as in- 
idequate flight planning and flving into 
objects 

Steps to reduce this rate already are 
being taken by the Weather Bureau, 
its automatic 


claimed the 


which is 
weather broadcasting and telephone 
inswering service, and the FAA, which 
this vear expanded private pilot certi- 
ficate qualifications to include a demon- 
tration that the applicant can success- 
fully complete such basic maneuvers as 
180 deg. turns and attitude control by 
means of instruments 

The new regulations also require the 
applicant to prove he is familiar with 
the use of radio equipment for cross- 


Incrcasing 


country flights 

FAA plans a September meeting to 
discuss further measures needed to 
climinate many of the fatal accidents 
nd an experimental program to test the 
feasibility of direct  pilot-to-weather 


forecaster services 


Pilot Problem 

FAA feels that psvchologically, the 
roots of this safety problem lie in “mis- 
placed trust” on the part of pilots who 
gamble with poor weather conditions in 
the mistaken belicf they can rely on 
their radio and instruments to escape 
rough This is particularly 
true in cases where the aircraft may be 
in advanced design, such as the twin- 
engine Beech Twin Bonanza, Piper 
Apache or Cessna 310, flown cross 
country or at night. 

“While the aircraft is up to the job,” 
one instrument flight instructor told 
Aviation Week, “the pilot too often 


weather 
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teu GONDEC 


) Products for 
Aircraft and 
Missiles... 


Ground Support Equipment 
€ pioneer in the 75s 


field, Consolidated — 
Diesel’s Aircraft IT 


is not The basic 
longer range, better instrumen 
more powerful aircraft are just 
to flv. Sunday afternoon fii 
have logged nothing but contact 
in the most basic type plan 
into more sophisticated aircraft 
first idditional 
skills demanded by these pl 

of the pants flying proves usc] 
with no ground 


icquiring the 


visibility and 
urvival becomes a matter 
re iding of the 
the fatal accident records 
private pilots bother 
cast the rudiments of 


fiving.”” 


instrument 


Equipment Divi- 

sion designs and j 
yuilds ai wider = 
ariety of special- 
ized ground sup- 
port equipment 
than any other 
company. One such product is the all-weather, 
multi-purpose servicing unit illustrated. It tows air- 
craft and provides a source of A-C and D-C power 
for ground maintenance and starting . .. one of 
thousands in service around the world. 








Weather Broadcasts 
Within a vear the Weath 


xpects to have a network of 
transcribed weath« 
the FAA 
medium-frequencs 
of these stations are 
it mayor and provid 
weather 


tinuousls 
low More than 100 of these runway vacuum sweepers 
have been built by the Aircraft Equipment Division. 
Each cleans one-million square feet of airport sur- 
faces an hour. Thus millions of 

dollars are saved every year 

in jet engine overhaul. 


gencral 
radio facilit 


now 


casts mm 


tecn 
for l t. 
iloft, pilot 

10 or 12 


weather 
weather 
weather 
radius of about 250 mi. Fore 
in 8-12 hr. period and are br 
to date every 3 hr. 

In addition, this same infor 


used for the 


reports 


Automatic multiple 
circuit analyzers simi- 
lar to the one shown 
have been built by 
Consolidated Avionics 
for major electronics 
and missile manufac- 
turers. They search 
more than 2,000 
points in a system and point out wiring 

errors and doubtful connections. It is one of many 
highly specialized electronic units produced by 
Avionics. Other products include data reduction 
systems and a complete line of transistorized power 
supplies 


sem 


Bureau's 








telephone answering service 
1round 
Under a jou 


program 


to accommodate 
lot briefing 


Bureau 


prichng 


Weather 


1 
mental 








' 
service als 
organized whi will us 

to answer 


ither 


broadcast 


requests fo informat 


to handle preflight bricfings . 
tions where there is no Weather Bureau | Instrumentation and Controls 
office 

While the Bureau's 
broadcasting and telephon 


Consolidated Controls pro- 
duces instrumentation and 
control devices and systems 
for liquid level, tempera- 
ture, pressure, speed and 
} flow applications. Typical is 
this gas-filled thermometer 
which measures tempera- 
tures of jet engine air in- 
takes. It provides one- 
second response and needs 
no electrical connection. 


semiaut 
drawn praise from private pil 
feel it 
well as a direct pil 
similar to that currently being 
the Air Force 
AA ts in 
amining such a system, but point a 
that its adaptation to civil use f ete. 
aircraft difficult pr 
getting new frequency ranges, 


t answer the pr 


t-to-forecastcr 


cann 


the planning stag 

A facilities and product 
brochure has been prepared 
to tell you in greater detail 
about THE CONDEC GROUP. 
Send for it today. 


ue CONDEC GROUP* 


* Consolidated Diesel Electric Corporation 

880 CANAL ST. + STAMFORD, CONN. 

FAA's decision to And its Subsidiories: 

private qualifications Consolidates Avionics Corp., Westbury, N.Y. 
“overwhelming” volume of evi ne 

that most of these fliers can not c The Lima Glectric Meter Ce., Inc., Lima, Onio 


their instruments well enough to 1 © Consolidated Diesel Llectric Corporation, 1960 


may raise 


a 
or changing radio equipment 
stations and requiring private p! 
complete installation of more ¢ 
radios 
Behind 
pilot 
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The art of precise detection 


Dominating its environment is a Sperry Area Search 
Radar — one of a network will strengther 


America’s Continental Aircraft Control and Warning 


which 


ystem. Twenty-four hours a day the year round 


these giant sentinels stand guard searching the skies 


for possible “hostiles.” 
This is one of many advanced Sperry radar system 
Others are tracking and guidance radars for the Navy’s 


Terrier and Talos missiles airborne navigation 


and weather radars for the Air Force 
airliftable tactical early warning radars for the Marine 


... portable and 


Corps tiny battlefield surveillance radars for the 


' 


Army footsoldier. And in commercial shipping, Sperry 


radars are guiding all types of vessels from the luxury 


ocean liner to the harbor tug 
Sperry capabilities in radar and component technol 
ogy in such fields as microwave instrumentation 


klystron and traveling wave tubes, ferrite devices 


semiconductors and many other specialized fields 
related to radar continue to advance the art of pre 
cise detection... and direction. General offices 


Great Neck, New York. 

















tain the aircraft's basic attitude control 
in poor visibility conditions. The agency 
abandoned a proposal to expand flight 
experience requirements from 40 to 50 
hr. for the private license in favor of 
the instrument training requirements, 
which were based on 1958 research 
conducted in primary flight training at 
West Virginia University. 

In this project, conducted with the 
Link Foundations, students with no fly 
ing experience had an average of about 
5 hr. dual instrument instruction as part 
of their primary training. This instru- 
ment training included straight and 
level flight, turns, climbs and descent, 
slow flight and stalls, recoveries from 
unusual attitudes and simulated GCA 
ipproaches in Cessna 140A and 170A 
tircraft. The idea of incorporating this 
instrument training was to avoid the old 
“seat of the pants” flight education 
said FAA, and instructors who partici 
pated said students getting this instru 
ment training were better flvers than 
the average student training in an all 
ontact flight program 

“There appears to be a psvchological 
factor present since the new student 
seems to accept the instruments as a 
part of the airplane instead of a thing 
inart. In fact it was found that most 
of the students performed mancuvers 
more proficiently on instruments than 
when using visual references and pr 
ferred doing the mancuvers bv reference 
to the instruments,” according to one 
if the instructors in the program 


Training Study 


\ follow-up stud 
last vear 
with previous flving experience and pro 
duced the conclusion that previous con 
is of no value to 
Based on 
such 
ind 


conducted at the 


universit involved students 


toct flving experience 
the instrument flight student 
the study. the report said 
experience could be a disadvantage, 
instrument instruction is best absorbed 
n the pre-solo stage mmstrin 
tion. Instructors in the 
found that the average certificated pilot 
can be taught to flv on instruments and 
execute the basic instrument mancu 
vers in less than 10 hr 

FAA’s current regulations also in 
clude a minimum requirement of 10 hr 
instrument flight experience, plus a 
demonstration of cross country flving 
for a commercial pilot’s license. FAA 
ncluded requirements because the com 
mercial certificate covers piloting ai 
raft for hire 

Inclusion of the 
nents does not qualify private or com 
mercial pilots for instrument flight rulc 
fiving, but it is hoped that pilots com 
plying with the new regulations will b« 
encouraged to work toward an instru 
ment rating 

Since the establishment of the FAA 
the Civil Aeronautics Board has been 


( arlic T 


of primary 
1959 program 


instrument re quire 
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and Weather 


private pilot’s instrument abilit 


ficld 
pilot of 
Columbia, Mo.. 
Kansas City 


was told it was normal, 


responsible only for the investigati 
fatal accidents involving aircraft v 
ing | 
keeps records and analyzes all a 
accidents in this weight categor 
investigates the non-fatal acciden 
turns the reports over to CAB 


2,500 Ib. or less, but the B 


Accident Reports 


Here are some examples of 
iccident reports which highlight 


Bureau concern f 


On a VFR flight plan from S 
Mo. to Kansas Citv, M 
1 Piper PA-24 dev 
because of we 
At last contact, tl 
isked the status of the Columb 
ind w 


landing permission. The flight was 
reported missing and the wreckage was 
found two days later in an open field 
approximately 1] mi. east of the Colum- 
bia Airport. The Board’s analysis found 
that the pilot, not qualified for instru- 
ment flight, flew into the ground in 
instrument weather and also had dis- 
regarded advice to postpone the flight 
in the face of existing unfavorable 
weather. 

The pilot of a Beechcraft D-35, 
carrying three passengers, became lost 
while attempting to locate the Lexing- 
ton, Ky., airport under below-VFR con- 
ditions at night. While trying to reach 
Louisville as an alternate, the aircraft 
crashed and burned in rolling terrain. 
The CAB pointed out that the pilot 
did not hold an instrument rating and 





Aircraft, Parts Exports 


Exports of Aircraft, Parts, and Accessories from the United States: Quantity and Value 
Febrvery and March 1960 





Aircraft, ports, and accessories, tota! 


Commercial and civilian aircraft, total 


Cargo transports, commercial, new 


Passenger transports, commercial, new 
3,000- 14,999 ib. empty airframe weight 
15,000-29,000 Ib. empty airframe weight 
30,000 Ib. and over empty airframe weight 


Rotary wing aircraft, commercial, new 
Commercial and civilian aircraft 


rebuilt, including converted 


Utility, commercial and civilian, new 
3 places ond under 
4 places and over 


Rotary wing, commercial, new 


including converted 
Commercial and civilian aircraft, new, n.e.¢ 
empty airframe weights) 
new 


Aircraft engines, reciprocating, 


under 400 hp. 


Source: 
Air-cooled reciprocating engines 
components, parts, and accessories 


Includes military aircraft. 





Aircraft 3,000 Ib. and over empty airframe weight: 


used and 


Aircraft under 3,000 Ib. empty airframe weight: 


Commercial and civilian aircraft, used and rebuilt, 


air-cooled 
Aircraft engines, reciprocating, used and rebuilt 
Aircraft componets, parts, and accessories, n.e.c. 


Foreign Trade Division, Bureau of the Census. 


new, 400 hp. and over are included in “Aircraft 


Cumulative totals 
Jan.-Mar. 
1960 


March 1960 


Value 
Number ($1,000) 


Value 
($1,000) 


133,468 


Number 





267,239 


48,079 81,934 


1,412 
820 
70,934 


288 


(all 


704 
2,036 
182,565 


306 
322 | 
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Fer iif An entirely new Westinghouse radar connaissance, to-ground surveillance and 
technique now under development at the Elec- mapping and ¢ d-to-air tracking and iden- 
tronics Division will sharply increase the ac- tification. 

curacy of 1 ada detection, identification and We would bh 
tracking of objects in space. 


d to discuss these new de- 
velopments wit ialified persons on a classi- 
Utilizing a single radar, the Westinghouse fied, need-to-k: basis. Contact: Marketing 
technique opens the door to many important Manager, Ele cs Division, Westinghouse 
new applications. Among them are accurate Electric Corporation, Baltimore, Maryland. 
measurement of objects in space, satellite re- 
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CAPABILITIES FOR DEFENSE 
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PRECISE 
MEASUREMENT 


IN SPACE...with New Westinghouse Radar Technique 


| 








mately 882 lb., span is 55.8 ft. and 
3 ft 


2 Soviet 
press reports that the new craft com- 
pares favorably with the high-perform- 
ince French Breguet 901 sailplane 
\ntonov’s carlier A-11 sailplane has 
been strongly criticized for not meeting 
laimed performance 


length is approximately 


Beech dealer buildup program (A\W 

b. 22, p. 95) has accounted for add 
ng 28 new domestic sales and service 
rganizations to the company’s roster 
thus far this vear for current all-time 
high total of 119, with further increase 
ontinuing 


Volunteer Helicopters, Inc., Knox- 

le, Tenn 1 new rotary wing opera 

m which has purchased a Bell 47G-2 ’ rg. 
for gencral charter, passenger, survey S ( )I [ I | ( yN t 
nd other duti Plans include service P 4 : ” 
nsport air passengers from Knox 


} 


t lownftown mm Six Of 


ompared with approxi 
nin. now required by surface 


Full-vear’s warranty has been estab FORGING BY ARCTURUS 
hed | lactair, Inc on its “Gold 
ixis automatic pilot 
instrument components 


items in the system 


Three Cessna 310D light-twin bu 


planes have been ferned across the 


I 

lantic for delivery to the company’s 

1 di in’ England, 

land and South Afnca. Cessna 

¥ marketing division 

l-wide merchandising 

iarketing ll] its commercial 

products. New division, man 

Frank Martin, will prepare for 

future sales expansion and new products 
under de velopment. 


Piper Apache Model G twin (AW 
Mar. 7, p. 255), which features im 
proved window design and lighter rud 
der pressures, has entered production 
Plane also has improved carburetor 
heat system and increased gear and flap 


extension speed 


Genaire Co. of Hamilton, Ont., Can., 
has become service and parts distribu 
tor for Mooney Aircraft, Inc., airplanes 
in eastern Canada. Charles Collev is 
chief air engineer, and Ted Delaney 1s 
Hamilton branch manager 


Four-engine Lockheed JetStar cx 


ecutive transport has been purchased , 

by SNAM Sp A.. a wholly sou sub vA reg Gar°ta J 
sidiary of Italy's state-owned petroleum a & 
company, Ente Nazionale Idrocarbun MANUFACTURING CORP 
Firm will use the pressurized plane for : 

flights over Europe, Asia, Africa and 


South America. Delivery will be made F 
in mid-1961 


499! Lincoln Biv: V e,C 
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PROBI 


ignored weather warnings that his des 
tination would go below VFR mini 


mums after sunset. Cause was listed 
is: non-instrument pilot lost control 
while attempting a night flight in in 
strument conditions 

\ Cessna 190 was climbing through 
a break in the overcast near Lone Pine, 
Calif., and when it closed in, the pilot 
attempted to continue the climb on 
instruments However, he suddenly 
found that he had not maintained his 
heading and tried to turn back. ‘The 
aircraft collided with trees on a moun- 
tainside and disintegrated. Probabk 
cause listed by the Board was that the 
pilot, not qualified for instrument 
flight, continued fiving in instrument 
weather 


Instrument Instruction 
Near Gravmount, Ill., the pilot of a 


Cessna 190, carrving five passengers 
continued a flight in instrument condi- 
tions although he was not instrument 
qualified The wings of the aircraft 
were torn off in flight and the fusclage 
was scen to dive from the low overcast 
and crash in a farm field. A short time 
before the pilot took off on the out 
going portion of this trp, he was given 
some instruction im instrument flight 
under the hood) and had been unable 
to maintain control in level flight or to 

heading. Probable cause listed 
vas that the pilot, unqualified for in- 
strument flight, attempted to continue 


flight under instrument conditions 


PRIVATE LINES 


University of California’s Institute 
of Transportation and ‘Traffic Engi 
neering 1s conducting a stud ‘ 


wiation 


Piper Aircraft Corp. ha 
Id with purchase 


Phoenix, Ar 


Nn 
sy? ‘ 
\utona 
nal qj 


rin Piper 


All-metal single-place sailplane, | 
has been developed by So 
O. K. Antone 
maximum pec 


weight is approxi 
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astery of 
metal was an art in the hands. 
of Benvenuto Cellini. In the, * 
hands of Flexonics metallur- 
gists, designers, and technicians, 


mastery of thin metals is a 


> 
7 
* 


science that pays sound divi- " fi 


a 


; — 
dends in aero/space vehicleag% 


design. Thin-wall stainless steel 27) 
tubing; ducting assemblies fore ; 
bleed air, cooling, and heating, 
cabin pressurization, anti-icing, 
exhausts, etc.; flexible ducting 
sections and joints; metal hose , 

— all designed specifically for 

the aero/space industries and 
formed by exclusive methods to 

do more with less weight, in 

less space. 


Mail the coupon today for your copy of 
the big, instructive Flexonics catalog. 


corporation 
In Canada: Fiexonics Corporation of Canada,Ltd.,Brampton,Ont. 


oh Cx Cx ( Ait ) q 


EXPANSION SYNTHETIC 


acro/space 
JOINTS HOSE 


METAL 
COMPONENTS 


HOSE 


BELLOWS 


SUBSIDIARY OF CALUMET &4 HECLA, INC. 





mM ATTACH TO YOUR LETTERHEAD—MAIL TODAY mB 


FLEXONICS CORPORATION 
1302 S. Third Avenue, Maywood, Illinois 


Please send me my per- 
sonal copy of the big new 
Flexonics engineering guide 
and catalog of cero/space 
components. 





EQUIPMENT 


PHOTOGRAPHIC processing system components include variable spray processor, left, capable of handling film lengths of 1,800 ft. Group 


projection viewer, right, permits study of a 24X magnified image by several photo interpreters. 


USAF Studies Satellite Film Processor 


Automatic film processing to handle 
the vast quantities of film produced 
by photo reconnaissance satellites 
being evaluated by the Air Force. The 
ground handling svstem will automati 
cally process, index, reproduce and dis 
play 70 mm. high resolution panoramic 
aerial photographs 

The aerial reconnaissance ground 
handling system, developed by Itek 
Corp., Waltham, Mass., is being tested 
it the Air Force Aeronautical Chart 
ind Information Center, Vint Hills 
Va. The prototype system produces 
duplicates for viewing or plotting from 
raw film in about two hours 


Rapid Processor 


The Itek film processor is not in- 
tended to provide rapid processing of 
small amounts of film. Tactical aerial 
photographs can be interpreted while 
wet soon after removal from the air- 
craft (AW June 20, p. 149). A rapid 
processor developed by Chicago Aerial 
Industries may permit automatic air- 
borne processing for immediate inter- 
pretation upon removal from photo 
planes 

The automatic ground handling svs- 
tems are needed to provide the capacity 
to process and index the large quanti 
ties of film generated by an aerial recon 
naissance satellite or an “open skies” 
icrial inspection plan. Without a rapid 
processing capability for the large quan- 
tities of film produced, such satellites 
ind plans would be of little value. 

The prototype system operating at 
Vint Hills includes a variable spray 
processor, a film titler, contact duplica- 
tor, rectifier printer, individual men- 
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suration viewer (for measurem 
icction viewer. static enlarger 


ning enlarger 


Che processor, a variable 


handles high resolution pi 


of 100 lines per mm. Film 
can be varied from 0 to 
processor will accept up t 
of film in a single loading an 
may be spliced in without 
the processing. Film must 


dark or subdued light 


The film titler, which pro 


f 
ible markings at speeds to 


+ 


employs a gold foil system to imprint 
in identifying code on the original 
negative. The system’s contact duplica 
tor is designed to accommodate con- 
tinuous lengths of positive and nega- 
tive materials up to 1,800 ft. long, 
print at speeds from 10 to 75 fpm., 
ind maintain resolutions exceeding 180 
lines per mm. through three genera- 
fons. 

The rectifying printer transforms 
‘riginal panoramic frames photographi- 
illy into a plane projection. This per- 
mits accurate plotting on the photo- 


INDIVIDUAL mensuration viewer is linked with a two-coordinate analog computer to com- 
pute actual ground distances on the basis of projected image measurements. 








The Big Look. The Fairchild F-27 is the propjet with the wide, wide view and the look 


and feel of comfort. Large panoramic windows that offer every passenger an “up 


front” seat. Air conditioning that functions as efficiently on sun-baked runways 


varies no matter the 


Fairchild F-27, propjet with the Big Look. 
ht ’ 


as it does high in , the air. Pressurization that never 
altitude. This is the \ 


FAIRCHILD [5-27/ 


i R.IRPLAR CORPORATION HAC RSTOWN. A . P 
Serving these progressive airlines FAIRCHILD ENGINE & AIRPLANE CO IRA IN * I] OWN, MARYLAND 


AREA AVENSA ALOHA BONANZA NORTHERN CONSOLIDATED OZARK PACIFIC / PIEDMONT / QUEBECAIR TRANS mar de CORTES / WEST COAST WIEN 














Polaris Cushion 


Rubberized fabric air springs cushion Lock- 
heed Polaris submarine missiles during trans- 
portation and storage. The inflatable cush- 
ions arc produced by the Air Cruisers Divi- 


sion of the Garrett Corp., Belmar, N. J. 





graph by climinating the intrinsic 
distortion of cylinder projection 

An individual mensuration viewer 
within the system permits viewing an 
portion of a contact transparency at 
idequate magnification. Operating on 
the rear-projection principle, the photo 
image is projected through a special 
field lens which compensates for the 
field curvature of the panoramic photo 
into a flat field. A’ two-coordinate 
inalog computer is linked with the 
VICWCI yvstem to comput ictual 
ground distances on the basis of the 
projected image measurements 

{ group projection viewer, operated 
by a remote control, permits several 
photo interpreters to study a 24X 
magnified film image. A 10X_ stati 
enlarger is included in the svstem to 


l 
a <2 


provid enlargements of selected 


24 in. sections of the 70mm. negative 
An 8X scanning enlarger produces 15 
ft. long documentary display prints 

The ground handling system with 
necessary working space for operators 
ind interpreters can be housed in a 
room measuring 20 x 40 ft 

USAF savs that it will develop a 
successor to the prototype system which 
will be capable of greater capacity and 
more jutomation im = its operation. 
The advanced version also will be de 
signed by tek 

Other optical research conducted by 
the Massachusetts company includes the 
effects of physical phenomena on opti 
cal systems, the basic photophysics and 
photochemistry of photo-sensitive re 
ceptors and high-speed scope readout 


methods. 
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If you’re a bellows user, odds are high against one of these being 
yours: they’re merely typical of the thousands of different types we’ve 
produced for almost every branch of industry. 

Name your conditions of stress, atmosphere, temperature, vibration, 
pressure ... tell us the flexibility, sensitivity, durability you need. 
ed know-how in the field, every Robert- 
ered to do a particular job . . . and do it 


Backed by the most experie 
shaw Bellows is custom-ens 
more efficiently, more economically. 

Get the full story on Robs haw Bellows and Bellows Assemblies ... 
and some good, solid b« vs background in Catalog OA-R. 
FULTON SYLPHON DIVISION, ROBERTSHAW-FULTON CON- 
TROLS CO., KNOXVILLE 1, TENNESSEE. 


A. Brass aneroid assembly, ambient pressure compensation. Large bellows 
for added power and sensitivity 


Beryllium copper aneroid assembly for aircraft pressure controls. 
Highly flexible, durable, sensitive. Silver-brazed construction. 


Pressure sensitive brass bellows with special end fittings. 
_ Brass thin-walled bellows for extreme sensitivity and flexibility. 
Liquid filled thermostatic assembly; pressure insensitive. 


Seamless, stainless stee! bellows; welding ends. For vibration isolation 
or misalignment; accommodotes pipe movement on sealed systems. 


03 oe 





Wighly flexible brass bellows for aircraft; comp ted for 
pressure changes for cbsolute pressure response. 





BENDIX STARTER-GENERATOR PROVIDES 
“KICK” AND POWER FOR U. S. ARMY’S NEW “MOHAWK” 


One of the largest aircraft ever to 
enter Army service, the Grumman 
AO-1 “Mohawk” has all-weather, 
day or night observation capabilities. 

The ‘* Mohawk’s”’ electrical sys- 
tem includes two Bendix starter 
generators and regulators. During 
engine starting, the units operate as 
high torque electric motors, with 
power supplied externally. As the 
engine ignites, the units 
matically shift starter to 
generator function. 


auto 
from 


These Bendix starter-generators 
are rated at 30V., 400 amps, with a 
speed range of 4,000-8,000 RPM, 
and meet MIL-G-6162. They are 
available with a variety of air 
spouts and have accommodations 
for QAD mounting. 

This versatile package, combin 
ing starting and power generating 
functions, is another example of 
Bendix ability in delivering power 
requirements. Get further details 
from RED BANK GENERAL PRODUCTS 
DEPARTMENT. 


GENERAL PRODUCTS DEPARTMENT 


“TPS Conk Division 


EA 


ales 
snadian Affiliate: Aviation Electr 


TONTOWN, 


NEW JERSEY 


West Coost Office: 117 E. Providencic, Burbonk, Calif 
& Service: Bendix International, 205 E. 42nd St., 
c, Ltd., P. O. Box 6102, Montreal, Quebec 


New York 





30837 starter generotor 
farting torqve of 1400 RPM 


Jependable ompaoct, and weighs only 53 Ibs 


fe 





Current Tester Cuts Maintenance Costs 


By Richard Sweeney 


Los Angeles—Nondestructive test sys 
tem for airplane structures and parts, 
designed around electrical eddy current 
theory, is cutting manhour and materiel 
maintenance costs for United Air Lines 
ind other air carriers 

The equipment was designed by 
Magnaflux Corp., and development was 
a joint effort by Magnaflux and United, 
with the air carrier devising a number 
of applications for the system which in- 
clude 
e Testing for structural soundness in 
hard-to-see locations in aircraft 
e Testing parts and components for 
hidden defects 
e Testing parts and matericl for in- 
cipient failures 
e Sorting parts and materic] which may 
look alike vet be of different material 
or the same material with different 
properties such as hardness 


Eddy Current 


Fddy current is the phenomena 
whereby when a coil is applied to a 
piece of conductive material, a current 
flow in the material is set up but ina # hee > ~ . é 
direction opposite to that of the coil, "he= —_—.. , [ren © ~ es 
1¢. a right-hand-wound coil would in- — §KIN from a Northrop F-89 which was damaged by internal fire, is .051 in. thick 7075 T-6 


- 


at ope -_ ; ; ; 
duce a left hand turing eddy current Alclad aluminum alloy. Bottom photo shows outline which eddy current testing showed to 
The eddy current is significantly af- be annealed as a result of the fire, and needed re placement. Top half of picture shows the 
fected by the properties and condition blackened area which proved to be annealed after the part was removed. 
f the material, such as cracks, soft 
pots, crvstallization. The eddy current 
rcuit makes use of a bridge, with a For United’s first work 
readout dial included in the circuit, was designed for the plug bos 
ind the readout values indicate the When the airline added addit rack filling was sealed in bv heat and 
: Dosen 
hanges from normal in properties af- units, several probe configuration pressure such as a hot-hard landing. 
| illing in cracks did not affect eddy 


luctivitv of the piece being ilso adopted which were shaped 
st sting in the same wav: cracks were 


th tire. Cleaning wheels was not com- 
pletely satisfactorv, especially when 


fecting 
tested ing to the ty px f work and te 

In if pplication development, such a 
United Air Lines put a Magnaflux eddy _ bine wheels 


current test unit to work at its San hear webs 


| rancisco maintenance base some time 

igo, specifically designed for and aimed Eddy Tester 
it one job—inspecting for and detecting United 
cracks emanating from the spark plug tester, called -D 
bosses of R-2800 engine cvlinders. In measure crack dey 
iddition to detecting crack existence, extent that rework feasibility wa 
the unit was designed to measure their matically determined as_ well 
depth accurately Installed on the which was impossible using dye 
powerplant overhaul production line, — trant inspection techniques. The 
the tester was unavailable for develop- in direct inspection time was fr 


ment of new applications to 30 manhours 


9 etected and depth issessed 


tirplane wheels, jet engin 
raft wing spar « While developing the eddy current 


was able to u +h, 


500 by Magnafit 


th accuratels 


; 


from 32 to 
Basically, the tester consists of the while materiel ving was 
indicating and circuit creating unit, through longer use of cvlinders 
lus a probe containing the coil. Probe cracks reached rework proportion 
mfiguration changes according to the ditional saving was accrued thr 
tvpe of work to be done—detect cracks, having to re-do evlinders where th 
ort materials. When the probe is ap- depth exceeded re-work limits 
plied to a test piece which contains Development of additional 


ome kind of fault, the impedance configurations enabled United t 
created by the fault shows up in micro- its eddy testing to airplane and cracks in metal areas where rivet holes 


imperes on the readout dial in the where cracks frequently were have been bored. Previously, such metal 
wind rubber fr: parts had to be removed for inspection. 


2 
EDDY current tester is used to detect flaws 


inti-resonant bridge circuit dirt, oil, grease 


AVIATION WEEK, July 18, 1960 119 








Another of a series of files on 
precision products by ALINCO 


LOAD 
CELLS 


Model 344 
Tension 
Compression 
Load Cells 


@ ACCURACIES OF +0.1% 
@ HIGH LINEARITY 
© LOW HYSTERESIS 


ALINCO is now producing 
a new tension compression 
load cell, thoroughly tested 
and use-proven for reliability 
and accuracy. 

Designed by ALINCO to 
meet the latest and most 
stringent requirements in 
rocket and missile testing, 
Model 344 and 344LS (Linear 
Standard Series) tension 
compression load cells are re- 
liable, rugged and accurate 
force transducers. Reliability 
is assured by using two and 
more bridges. In ranges of 
10,000 Ibs. and above, termi- 
nation boxes are recessed to 
prevent accidental damage to 
the connectors due to rough 
usage. For greater accuracy, 
a standard bridge resistance 
of 350 ohms is used with split 
modules and factor resistors. 
ALINCO unique electrical 
circuitry and mechanical lay- 
out minimize the effects of 
non-axial loads. Ranges to 
3,000,000 lbs. are available, 
permitting use of a single 
load cell for obtaining meas- 
urements where previously 
several parallel units were 
necessary. 

For additional information 
on the Model 344 Load Cells 
or for the answer to a specific 
load cell requirement, write: 





} 


"co 


AV 


ALLEGANY INSTRUMENT CO. 


ODNITV — 515242454q M07 “Ajunoury ‘ArDano>y 





test techniques, United found some 
difficult problems, a primary one being 
that different inspectors handled the 
probe differently, thus readings were 
different for the same test piece and 
probe when several inspectors did the 
work. One design feature of the Mag 
naflux equipment is a “liftoff” feature 
which enables the unit to test rough 
surface pieces, or conducting material 
pieces over which coatings have been 
applied like paint or sealant 


Test Criteric 


The airline finally 
probe-handling techniques and criteria 
then assembly of statistics to determin 
standard readings for the flawless speci 
piece on which the 
test was used began. Over a period of 
time, the airline has been able to de 
termine that when testing the left 
inboard main landing gear wheel of a 
Convair, a flawless piece produces a 
certain reading, while a crack of cer 
tain dimensions is acceptable according 
to the reading, although a crack 
which looks the same but produces a 


established basi 


mens of each 


different reading is unacceptable and 
the wheel needs replacement, junking or 
rework 

Extending the applications, 
current’s predictable reactions have en 
abled the tester to act as a material 
such as separating a batch of 

‘in. dia bolts of the 
length where some may be titanium, 
some carbon steel and others chrome 
Similar advantages can be 
taken of the conductivity of 
sheet metal of various alloys. A varia 
tion on this is using the eddy current 
tester to detect such flaws as soft spots 
in steel pieces, or porous spots in cast 


eddy 


sorter, 


head Same 


moly steel 


various 


ings, or worn or fatigue-ridden spots in 
parts and components where 
the material's basic crystalline structure 
has been altered by a degree 
where conductivity is changed 

(Among now using eddy cur 


rent testers 


various 
stress to 


iirlines 
iccording to Magnaflux, 
ire United, Trans World Airlines, 
Northeast Airlines and Northwest 
Orient Airlines, and Pacific Airmotive 
Corp. which the unit in its jet 
engine overhaul facility. 


uses 


‘ 


Boeing Delivers Atlas Silo Cylinders 


Atlas silo air spring support cylinders, used to keep the silo floor level at all. times and to 
are being delivered by 


A Division of 
Textron Electronics, Inc, 


provide a spring cushion for the intercontinental ballistic missile 
Boeing Airplane Co.’s Wichita Division. Large links in front of the cylinders are part of 
Corps of Engineers cuntracts, worth $2 


Dept. A , 1091 Wills Mountain 
Cumberland, Maryland 
Regional Sales Offices: 

Palo Alto, Calif. © Washington, D. C, 


devices which connect them to the silo flooring 
million, call for production of 75 support cylinders. 
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WHERE DOES BEYOND BEGIN? Today, the answer changes so fast there is no answer. At Martin- 
Denver, scientists, physicists, mathematicians in a great many fields are among those pushing beyond 
in the concepts and vehicles of space. They work in a climate that fosters advancement in the state of 
the art and professional status. If you would like to join them, write: N. M. Pagan, Director of Technical 
and Scientific Staffing, Martin-Denver, P.O. Box 179G, Denver, Colorado. 
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General Motors pledges 


AC QUESTMANSHIP 


AC Seeks and Solves the Significant—With GM's support, AC is taking giant strides toward leadership in 
the international technological race. And AC Reliability—characteristic of every aspect of AC's operation 
—plays a large role. It results in such successes as AChiever inertial guidance for Thor... and the more 
sophisticated AChiever being built for Titan. / This is AC QUESTMANSHIP. It’s the scientific quest for 
new ideas, methods, components and systems... to promote AC’s many projects in guidance, navi- 
gation, control and detection./ To Mr. Harold C. Yost, AC Director of Reliability, Questmanship is ‘‘the 
direction of scientific disciplines to achieve optimum reliability."’ His group constantly seeks improvement, 
‘making creative contributions in every area from basic design to field operation’. That takes engineers 
with broad knowledge, imagination and experience. / You may qualify for our specially selected staff 
. if you have a B.S., M.S., or Ph. D. in the electronics, scientific, electrical or mechanical fields, plus 
related experience. If you are a ‘‘seeker and solver’’, write the Director of Scientific and Professional 
Employment, Mr. Robert Allen, Oak Creek Plant, 7929 So. Howell Ave., Milwaukee, Wisconsin. 


GUIDANCE {NAVIGATION [CONTROL [DETECTION [AC SPARK PLUG {3 Th 


122 





AVIATION PRODUCTS 





Baggage Inspection X-Ray 


X-ray and fluoroscopic baggage inspec 


tion unit is designed to provide rapid 


ispection of airline baggage 


The inspection unit permits direct 
ving, closed circuit television view 
\ 1] Thaike 


1 permanent record on 


16 mm. film. The equipment 


in. long and 32 in 


Leasing arrangements 
irc available 

Daly Industrial 
Pershing Sq. 


Calif 


X-Ray, 
Building, 


Inc., 702 
Angeles, 


Los 


Oxygen Test Stand 


Stand aircraft 
The unit 
vas designed specifically for the emer 
gency systems on jct transport aircraft 

Model A211] oxygen test stand con 
ists of an oxygen cylinder supply, and 

ges, regulators, valves, flowmeters and 


designed to test 


xygen system components 


Cr eas | ra 


manometers to check component per- 
formance. Four oxygen cylinders supply 
two pressure regulators which control 
to 12 outlet valves 
Ihe two regulated pressure ranges are 
() 500 psi. and 0 2,100 psi. 

Trio-Tech Co., 3098 N. Avon St., 
Burbank, Calif. 


discharge pressure 
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Honeycomb Core 


High temperature structu 
omb re intended for 
construction im spacecraft cap 
heat shields 


Honey 


utilizes 


omp 


lesignated HIT 


woven-node square cell 


strating nearly isotropic shear p 


the maker states. Th 
tion is said to 
limitations of 
ceeds the pecification 
S073A. Both 


forms ire be 


woven 
xceed the te 


bonded-nod¢ 


glass fiber 
ing combined 


resin vstem iS 


silane : 


rm. &. 
Los Angeles, Calif. 


Flight Test Camera 


Camera 
aircraft 


phenolics 


ilicones, polyesters an 


mounted in th 
takeoff an 
characteristics of test aircraft 
tion of 67 of test 
graphic tracking is claimed with t 
of the 
Vhe camera takes three phot 


evaluates 
tim 
camcta 


tancously, one straight down 
to cither sid The images at 
film 


nished by a 


on one lime referen 

timed strobe light 
film margin. Working with kn 
way dimensions, cngincers 
icceleration, attitude 


pitch and vaw 


velocity, 
angles from 
record. The 16 mm. camera 
$7,500 
Lockheed 


Calif. 


Thompson Fiber Glass Co., 


Aircraft Corp., Burbank, 


Fueling Gage 


Gage solid contaminant 

id undissolved water in aviation f 

ind automatically shuts off fuel 

if an point 
uel is monitored by 


tvpe cartridge 


monitors 


unclean” 
mcans r tus 

contained in 
n aluminum alloy casing—the number 
nd length of the fuses determines the 


issemblies 


Preloaded nd 
compression,  th« 
it one end and opened 
gage at the other. Con- 
sensed by increasing re- 
to fuel flow. The gage which 
monitors fuel from the water separator 
is available in 100, 200, 300, 400, 500 
ind 600-gpm. units 

Bendix Filter 
Heights, Mich. 


ting of the gage 


~ 
iintained under 


s ATC closed 
1 pressure 
tamination 1S 


sistance 


Division, Madison 


Missile Helium Regulator 


I'wo-stage helium regulator is de- 
control fuel tank 
Ihe design is said to mini- 
mize the effect of large flow ranges and 


nations m temperature inlet 


signed to missile 


pressures 


and 
pressure 

Ihe regulator, No. 434101, emplovs 
static seals, poppet seals and synthetic 
diaphragms to handle most gases and 
fluids. Seals are Teflon-coated to as 
ure zero leakage at no-flow, lockup 
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conditions. Regulator poppets meter 
between metal edges to resist erosion 
ind the synthetic diaphragms at 
tected from over-pressure bi 

wwe relief val A variety 

nd fluids mav be accommo 


TF 
de 
ed 
ad 
— 
rot 
a 
— 


changing the diaphragm composition 


Dyna-Matics Corp., 11679 Sheldon 
St., Sun Vallev, Calif. 





Missile Battery 
I'wo-section missile batter cu 
for optimum space utilization, is de : 
signed as a power source for missile VOR Indicator \ 
guidance and flight control systems Transistorized VOR indicator with a 
The batterv, Model P-3000, 1 guaranteed accuracy of 2 deg. operate 
with any standard VHF receiver 
The Nova/Star omni indicator 
— weighs 12 oz. and fits the standard in 
RIVNUTS®’ provide rument ho The navigation instra 
° ° ‘ nel NTCT . sccond omni f 
fuel-tight fastening i rument flight or as a primar 
This Seal-Head Rivnut, with rubber 5 — for aircraft fitted with a VHF 1 
*O”-Ring and high tensile reintorcing 7 aes ms rice 1s $385 
screw, is approved for fastening primary Nova-Tech, Inc.. 1721 Sepulveda 


aircraft structures. Makes a fuel-tight Blvd.. Manhattan Beach. Calif 
seal:*O”-Ring withstands temperatures ; 


trom -65° to 225°. RivnutTs are the primary unit designed for wide varia =" . 
only one-piece blind rivets with internal tions in discharge rates up to 100 amy Liquid Propellant Cartridge 
threads; installed quickly by one man ntinuously Sections “A” and “B” Liquid proj gas cartridge de- 


with a heading tool. each consist of 20 cells of 3 imp h lO} igh pneumatic pressures to op 


B FG d e h nominal capacit The 22 lb. batt rate | power-actuated = de 
eRe 00 ric 5 in. wide, 6 in. high and 15 in. long pplications include emergence 


Rivnuts Yardney Electric Corp., 40-50 Leon tation of landing gear 
a ard St., New York, N. Y. ¢ liquid monopropellant 
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PLANNED é%/5! 
RELIABILITY : 


WHITTAKER RELIEF VALVES 
control individual propellant tank 
pressures, differential tank pressures 
and provides tank dump feature 


is important in the : - 
D 1SCO ve LAL Sa tellite Progra m A ‘ anned Reliability is important to the success of the 


verer Satellite Program. When the Thor Agena 
launch vehicle thunders off the pad toward orbit positior 
or the second stage, valves and fluid control systems 
st function with predetermined accuracy to assure c 
successful positioning and stabilization of the satellite 
The wide acceptance of Whittaker Controls Products 


at 


for the most difficult and exacting applications is the 
result of desis ntegrity and precise adherence to sound 
engineering and manufacturing principles. 
Advanced design concepts, environmental testing 
d ty shégelil-tem olaelel lion diel: assure you of 
Pianned Reliability in every valve and fluid yntrol 
yste + "Lae the fan s Whittaker name! 
Wi} } ( F 
f j ] f Wi 











clean burning characteristics, low flame 
temperature compared with solids and 
1 gas expansion ratio of 14,000 to 1. 
Ignition is said to be reliable between 
temperatures of 109 and +222F. 
Igniter may be electronic or percussion 
tvpe primer. Cartridge is smaller than 
1 flashlight battery 

Olin Mathieson Chemical Corp., 460 
Park Ave., New York 22, N. Y. 


WHAT'S NEW 
Reports Available 


The following reports were sponsored 
by the Office of Technical Services, 
United States Department of Com 
merce, Washington 25, D. C 
Emergency Escape Capsule Studies— 
Phase 1. Preliminary Laboratory Flota- 
tion Studies—by A. P. Kearney and 
others, Acro Medical Laboratory, 
Wright Air Development Division, 
USAF. June, 1959. $.75; 21 pp. (PB 
161042) 





Development of an Emergency Pressure 
Suit—C. C. Lutz, Acro Medical Labo 
ratory, Wright Air Development Divi- 

S. Air Force 75 


sion, U Julv, 1959. $.75; 
(PB 161033) 


25 pp 


Acrodynamic Phenomena in Stellar 
Atmospheres—A_Bibliography—Boulder 


WHITTAKER REGULATOR 
Controls pressure on propellant 
tanks for expulsion of fuel 

and oxidizer to engines 


Laboratories, National Bu 
ards, September, 1959 
(PB 151389) 


Bibliography on Gas Lubricated Bear- 
ings Revised—by FE. B. S the 
Franklin 5 


Institute, Septer 59 
$2.50; 107 pp. (PB 161017 


Tensile Properties of Aircraft—Struc- 
tural Metals at Various Rates of Load- 
ing After Rapid Heating, Part IL.—by 
J. R. Kattus, Southern R Insti 
tute for Wright Air Devel Di 
sion, U.S. Air Force. Mar 

187 pp. (PB 151895) 


Flight Test Insulation Studies 
Norem, Curtiss-Wright 
Wright Air 
USAF. February, 
PB 161079 


Deve lopm 
1959 


Present Status of and Future Outlook 
for All-Metal Sandwich Construction 
for Air Vehicles—by W. A edie 
ind others, Stanford Res¢ titute 
for Bureau of Acronautics, U.S. N 


ae 
\ugust, 


1959. $2.75: 144 
161099 


(PB 


Elastic 
Naval 
1959. 


Notes on Dynamics of Linear 
Structures—by G. J]. O'Hara, U.S 
Research Laboratory. Oct 
$.50; 19 pp. (PB 151933 


WHITTAKER PRESSURE REGULATOR.. 
programmed for future missile use, 

is gold piated for balance of solar 
radiation 


regulates gas pressure to 


nozzle vaives in vernier control system 


« Write for vour copy of the Whittaker Controls engineering. testing and production Capabilities Brochure 


WHITTAKER CONTROLS 


WHITTAKER CONTROLS 


Division of 


915 North Citrus Avenue 
Los Angeles 38, California 
Phone: HOllywood 4-018! 


Time-Proven Reliability in Fuel, Pneumatic and Hydraulic Fluid Controls and Systems! 


FIELD ENGINEERING OFFICES: 


ATLANTA: 
DAYTON: 
NEW YORK: 
Se SEATTLE: 


3272 Peachtree Road, NE, Atlanta, Georgia « Phone, Cédar 3-5291 

Talbott Bidg . Suite 313, 131 North Ludiow Street, Dayton 2, Ohio © Phone. BAldwin 2-5595 
600 Old Country Road, Suite 327, Garden City, L|., New York Phone: Pioneer 
3308 White Bidg.. Seattie 1, Washington « Phone: MAin 3-6150 


| 4440 


i 6427 East Keflogg Street, Wichita 1, Kansas « Phone: MUrray 2-0332 





WHITTAKER CONTROLS: Designs 
and produces fluid control systems, 
subsystems and components for 
military and commercial aircraft 
and missiles. 


NARMCO INDUSTRIES: Specializ- 

in research and manufacturing 
in the field of lightweight, high- 
strength structural components and 
materiais for a variety of Military 
and industrial applications. 


WHITTAKER GYRO: Leading de- 
signer and manufacturer of preci- 
sion gy pes, accelerometers, 
guidance and contro! systems. 





MONROVIA AVIATION: Producers 
of precision aircraft structura! as- 
semblies and portable air conditions 
ing units for ground support. 


TELECOMPUTING SERVICES, INC.: 
Specialists in data processing and 
data systems engineering. 


pi scmmaene SYSTEMS: rope 
n systems a in 
design and m ‘acture of complex 
ronic and nucleonic equipment 
r Government and industry. 


DATA INSTRUMENTS: Leading de- 
signer and producer of data reduc- 
tion systems, industrial co” trol and 
ground support equip t 





COOK BATTERIES: Designers and 
manufacturers of automatically and 
manually activated silver zinc bat-. 


teries for pp 





ELECTRONIC COMPONENTS: De- 
signers and producers of micro- 
miniature relays, sub-miniature 
ceramic capacitors, m: ic armmpli- 
fiers, transformers and delay lines, 


PHOENIX ENGINEERING: Manufac- 
turer and assembler of precision 
.machined missile, aircraft and elec 
tronic parts. 


TELECOMPUTING 
CORPORATION 


Los Angeles, California 


Telecomputing Corporation is a unique combinas 
tion of carefully integrated organizations. It is 
staffed with scientific talent of rare ability, designed 
for the purpose of managing entire Space Technol- 
ogy and Weapon System Projects. Telecomputing 
js developing advanced concepts in industrial and 


Con ms 








Morse...frontiersmen in kinematics 
which works on earth or the moon! 


Ready to help in the world of new ideas 


Are your ideas bogged down by ‘‘do-it-yourself”’ 
development obstacles? 


From the “‘think”’ stage through the full manufacturing 
responsibility, Morse engineers have earned their chev- 
rons in the automotive and aeronautical fields for over 
60 years. Their ideas can be most helpful in giving your 
ideas their needed boost. 


Identified in the science of kinematics, Morse capabili- 
ties are widespread, but best known in the production 
of basic chain drives, gear reducers, couplings and 
clutches . . . single components or complete power drives. 


Let your design imagination go in the world of new needs! 
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Put the Morse powerhouse of supporting facilities 
backed by Borg-Warner’s ultra-modern Roy C. 
Ingersoll Research Center on your team. The best way 
to start is by calling: Morse Chain Company, (Dept. 
37-70), a Borg-Warner Industry, Ithaca, N.Y. In 
Canada: Morse Chain of Canada, Ltd., Simcoe, Ontario. 


World's largest manufacturer of precision parts 


A BORG-WARNER INDUSTRY 





PROPOSED airborne missile range station version of the Boeing C-135 would require addition of long dorsal blister to accommodate tele- 


metry antennas and optical instrumentation outside the normal loft line of the fuselage 


Boeing Offers Multi-Mission C-135 


By Russell Hawkes 
Renton, Wash.—Proposed Bocing 
C-135 jet-powered military air carrier is 
. being offered to USAF for a variety of 
jobs. These includ 
e Airborne carly warning and control. 
¢ Airborne missile range station. 
¢ Photo-mapping and surveying. 
e Electronic warfare officer trainer. 
Ihe C-135 is not to be confused with 
the proposed swing-tail cargo carrier 
which is equivalent in size, weight and 
performance with the Boeing 707-420 
mtercontinental airplaie. ‘The C-135 
is not being offered with a swing-tail 
ind is approximately cquivalent to the 
707-120 
Like the 707-120, it will be powered 
bv four Pratt & Whitney J57 engines 
in most configurations. The airborne 
carly warning and control version prob 
ibly will have TF-33 turbofan versions 
of the 57 
Ihe basic C-135 can be delivered in 
quantity 15 months after authorization 
lestbed airframes could probably be 
available in less than six months. Pro 
duction rate of a combined C-135 and 
KC-135 line can be increased to 20 per 
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month from the present six per 
if necessar\ 

The basic transport version 
maximum pai 


designed for a 
$3,000 Ib. and a main cabin \ 
5.765 cu. ft The de 
door at the forward end of th 


measures 9 ft. 9 in. x 6 ft. 6 in 


main 





Basic C-135 Specifications 
Weight 
Maximum takeoff gross 


weight 297 006 
Maximum landing weight . 185,00 
Operating weight empty. .97,90! 

Maximum fuel weight 

202,800 Ib. (31,200 

Powerplant 

Engine P&W 

Sea level thrust—wet 13,751 

Sea level thrust—dry 11,20 
Capacity 

83.000 
5.765 

83 ft. 4 


Maximum payload 
Main cabin volume 
Main cabin length 
Main cabin height 
Main cabin width 10 ft 


Cargo door 6 ft. 6 in. x 9 ft. 9 











Also added is a longer radome. 


If the airplane is to be used as a plat- 
form for large electronic systems, the 
big cargo door would make it possible- 
to load and unload large consoles and 
quipment racks without disassembling 
them 

The equipment would be located in 
the pressurized cabin area and most 
f the structural cutouts for antennas 
ind other external equipment could be 
made in the skin of the unpressurized 
fuselage section to minimize 
veight and cost 


Multiple Load Path 


The multiple load path structure of 
urrent jet transports simplifies the job 
»f designing structural cutouts because 
t is easier to avoid seriously weakening 
the fuselage Openings up to 18 in. in 
liameter can be made in the skin with- 
uit cutting a circular frame. Longi- 
tudinal stiffeners are continuous be- 
tween frames and skin, so splices can 
made at any point. If additional 
quipment space is needed, some of 
the fuel tankage in the lower unpres- 
surized section could be sacrificed to 
nake room for it. 

Boeing reports the 


lower 


range of the 
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C-135 Special Versions 


Airborne Early Warning & Control 
Added system weight 28,000 Ib. 
Maximum range 6,700 naut. mi. 
Maximum altitude 47,000 ft. 
Maximum endurance time 

(TF-33 engines) 16 hr 

Airborne Missile Range Station 
Added system weight 13,600 Ib. 
Maximum range 6,700 naut. mi. 
Maximum altitude 50,000 ft. 
Maximum endurance time 

(]57-P59W engines) 16 hr. 

Electronic Warfare Officer Trainer 

Added system weight 

(including 231 antennas). 46,300 Ib. 
Maximum range 4,500 naut. mi. 
Maximum altitude 

(J57-P59W engines) 44,000 ff 

Air Photo-Mapping and Surveying 
Added system weight 5,000 Ib 
Maximum range 7,700 naut. mi. 





Maximum altitude 
(J57-PS9W engines) 50,000 ft 











C-135 as more than 7,500 naut. mi 
with a 10,000 Ib. pavload, or over 3,600 
naut. mj. with the $3,000 Ib. maximum 
payload The wide variation is made 
possible by the small ratio of operating 
weight-emptv to maximum takeoff gross 


weight 
5 
lor such missions as carly warning or 


This precision 30-foot , missile range telemetry reception, the 
: | } 


pase 





C-135 can keep station close to its 


antenna has a more ; for up to 19.5 hr. at optimum altitude 


15.6 hr. at sea level. Boeing says 


accurate surface than 309) y the hist ‘anced onl aiasuee le 


C-135 would result in a high ratio of 


any other production AK ‘ tlese-ci-station to toll Galan dale 


tion 


parabolic reflector vay aN sensi 
of comparable size. 4 7 An important point in the Boeing 


sales pitch for the C-135 is the progress 
ilong the learning curve made with the 
nearly identical KC-135 tanker and the 
Antenna System's new solid surface, high precision 30-foot antenna (mode! 103) is family of Model 707 commercial jets 
designed to set a new standard for accuracy in the fields of radio astronomy, tropo- Ch company clauns that Air Force 
spheric scatter propagation, tracking radar, and experimental test installations. It records show the KC-135 has a 91.9% 
features: | probability of completing a normal 6 hr 
mission without delays or deviations 
® High precision — The static surface tolerance of the first unit has been measured. due to mechanical troubk At the be 








The deviation from the ideal curve measured 0.033 inches RMS. ginning of 1958, the prob ability was 
sct at 19% 

¢ Has an f/d ratio of 0.417 which readily adapts to a wide variety of feed systems. Boeing projects an average C-135 

¢ Fully machined sections are interchangeable and easy to assemble. utilization of 5 hr. per day if eight-hour 

* Solid surface panels permit use at any frequency. lew oe an mye pee says 10 e re 

dav at 5 ttain: 

¢ Useable with a wide variety of feed support systems. : See See eee 

ata ; | 13-hr. missions. ‘These estimates are 
Built to withstand 150 MPH wind with 4” ice. | largely based on commercial 707 uti- 

* Can be mounted on either the top or side of a tower with azimuth and elevation ad- | lization of 8-1] hr. a day with flights 

justments, on el-az or equatorial pedestals, self-contained trailer tower mounts, or lasting from 54.5 hr 

other types of mounts. Maintenance will be about the same 


Write for specification sheet. | as that for the KC-135. Its postflight 
| inspection interval has been increased 


from 25 hr. to 300 hr. in 1958. Boeing 
says plans are under way to raise the 
periodic inspection interval to 600 hr 


ANTENNA SYSTEMS NC. HINGHAM, MASSACHUSETTS The jet transport should offer a good 
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OESIGNERS ANNO MANUFACTURERS OF I a ANTENNA SYSTEMS 
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environment for the sensitive avionics 
used in the proposed missions. Stresses 
due to vibration, noise, extreme tem- 
peratures and pressure variations arc 
much lower than in propeller aircraft 
being used for comparable jobs. ‘The 
C-135 air-conditioning system can 
maintain sea level altitude up to an air- 
plane altitude of 22,000 ft. and a 7,000- 
ft. cabin altitude at an airplane altitude 
of 40,000 ft 


Design Payload 


Ihe main cabin floor of the C-135 is 
designed for distributed loads up to 
200 psf. Equipment bays and consoles 
would be fastened to cight pairs of 
10,000-Ib. tie-down fittings arranged 
ilong the sides of the deck or the 5,000 


lb. fittings distributed over the floor 
a 20-in. grid pattern. 
As an airborne missile range stat BASIC 
BUILDING 


the C-135 would be given an extend 


nose radome and a long dorsal blister BLOCKS 
in which to locate telemetry anten FROM KEARFOTT 


tracking cameras, etc. The use of 
external blister would seem to off 
wider angle of coverage and minin 
the number of holes to be cut in 
pressure cabin 

Ihe carly warning version drav 
show an unusual electrically scan 
three-segment antenna which give 
deg. coverage. One sector is co 
by a long-forward-swept, airfoil-sh 
antenna extending upward from th 
of the fuselage to provide coverag 
low the horizontal 


EXPLOSION- 
PROOF 
AXIALVANE 
BLOWER MOTOR 


This thermally protected, 
explosion - proof induction 
motor drives an Axialvane 
blower unit used as an air 
circulator on aircraft air 
conditioning systems. Unit 
features high output to 
weight ratio in an extreme- 
ly compact package and 
conforms with the require- 
ments of MIL-M-7969A. 
Motor has been environ- 
mentally tested to conform 
ts with MIL-E-5272A per 
Procedure I, covering hu- 


Alouette III, powered by an Artouste II] turbine engine of 700 shp., is shown undergo 
tests in the French Alps. Two prototypes of the Alouette III, which first flew in Febru 


1959, have been ordered for military evaluation. 
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midity, high and low tem- 
perature, explosion - proof, 
altitude and vibration re- 
quirements. These Model 
F-25-2 motors are produced 
by Kearfott’s subsidiary, 
the Hertner Electric 
Company. 


SPECIFICATIONS 

Model F-25-2 

H.P. 12.4 

Volts 200 

Phase 3 

Cycles 400 

RPM 11,600 

Duty Continuous 

Dimensions 542” diam. x 5X,” long 
Weight 17.75 pounds 


Write for complete data. 


7m) KEARFOTT DIVISION 
GENERAL PRECISION, INC. 





Little Falls, New Jersey 
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“WORLD'S CLEANEST” ASSEMBLY ROOM. This 55-station facility is so nation bigger than 1 micron (.000005") is removed. The result: perfect 
skillfully designed, air-conditioned, and filtered that 99.95% of all contami conditions for mass assembly of delicately precise components 


Knowmanship in Action: 


= HOW UNIFIED E-P FACILITIES MASS-PRODUCE 


St 


~ FOR PRECISION NEEDS OF THE AERO/SPACE AGE 


Fe mera 
3 : 


Many of the aero ‘space age’s most precise components are being 
mass-produced today at Eclipse-Pioneer. An example: inertial a ? - 
guidance systems for second-generation missiles...a true test , = a7 
—and proof—of E-P Knowmanship in action. 4 
Our mass-production complex is completely self-contained and 

unified. Here, in an atmosphere of ultra-cleanliness, precision 

components are assembled, tested, checked, calibrated and 

stored under the exacting demands of superfine quality control. 

Far more than a prototype, this aero space-age facility is a going 

concern, ready to go to work on your problems. Benefit from 

Eclipse-Pioneer’s Knowmanship, developed through 40 years’ 

close association with the aero space industry. Write today — 

describe your problems—utilize our capabilities. 


TECHNICAL KNOWLEDGE + EXPERIENCED MANAGEMENT 
+ SPECIALIZED CRAFTSMANSHIP = KNOWMANSHIP 





A 


<< SUPERFINE TEST AND CALIBRATION. E-P ch st fac BERYLLIUM—SPACE-AGE METAL. Here, in a complete! 
ties include: Single axis and planetary sidereal test n enclosed, temperature-controlled room, highly skilled £ , 
accurate to .005° per hour ; indexing heads with an ac machinists work with beryllium. Parts such as gyro com 
of seconds of arc used for calibrating p jlous inte ponents for missiles are produced to tolerances of 10 
grating gyros; turn-tilt stands positionable to +5 se j millionths of an inch. For the exacting demands of thi 
of arc; and ball disc integrator test stands accur kind of production, entirely new concepts in machining 
0025°,. Calibration equipment was bench-mark-positionec quality controls and safety engineering were developed by 
by certified geodetic survey Eclipse-Pioneer 


Eclipse-Pioneer Division 


TETERBORO, N.J 


AUTOMATIC FLIGHT CONTROLS © CENTRAL AIR DATA SYSTEMS © SPECIALIZED INSTRUMENTATION @ NAVIGATION 
COMPUTERS AND DIRECTORS @ STABLE PLATFORMS @ INERTIAL GUIDANCE @ RADAR ANTENNA STABILIZATION AND 
TRACKING SYSTEMS @ GROUND SUPPORT EQUIPMENT 








Army Flies New Jet Surveillance Drone 


First photo of U. S. Army SD-5 jet surveillance drone shows launch for successful 
flight at Ft. Huachuca, Ariz. Designed for missions of greater speed and longer endu: 
than previous surveillance drones, the SD-5, built by Fairchild Engine & Airplane Ci 


will carry electronic surveillance equipment to provide information on enemy mover 


Electronics Capital 


Extends Commitments 


Electrons Capital Corp. has pur 


chased $250,000 of five-vear convertible 
debenture sucd bv Remanco, In 
Santa Monica, 


velopment ind manufacture of micro 


Calif., engaged in de- 


wave test equipment. The debenture 
are convertible into 59° of Remanco’s 
total common stock 

is Electronics 


Vhe purchase Capital's 


ommitment, bring 


5 300 000 


ninth investment 
Ing total investments to §$ 
Last month E] » Radiation, In 
Id $600.000 of five-vear convertible 
t lec s Capital. The 


{)} 


debentures 
debentures may be converted inte 
of Electro Radiation 

Electro Radiation 


cula clectroni 


| 
ommon stock 
studving mol 
olid state 


ind plasma tec 


physic 
I 


} 


clectroluminescence h 


nology Other investment commit 


ments by Electronics Capital includ 
e Duncan Electronics, Inc., Los Ange 
les—$800,000 

e Ultronix, Inc., San Mateo, Calif- 
5300 000 

® Electronic Energy Conversion Corp. 
New York—$1,250,000 

e Cain & Co., Los Angeles—$400,000 
e Vega Electronics Corp., Cupertino, 
Calif.—$300,000 

¢ General Electrodynamics Corp., Gat 
land, ‘Tex.—$400,000 

e Potter Instrument Co., Inc., Plain 
view. N. Y.—$1.000,000 
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Electronics Capital recenth 
the acquisition by Cain & ( 
Memo, In w York 
sales engineering Company Cove! 
New York, New Jersey and P| 
phia area. ¢ , 


electron il 


New Offerings 
Electro Nuclear 
Minneapolis, Minn., incorporat 
April, 1960, t ngage in 1 
velopment nd manufactur 
inced m nd equipment 
rust ind governn Otter 
the | 
the publi 


tock + S] 


Cenco Instruments Corp., ‘ 
Ill. l hy ] ng 


ies al | narniyv cngage 


ompan' wh 


factur ind le of 


] ’ ¥ 
ments, labor ippara 


for use in edu ion and in 
ing 1 5,000 of conver 


tures du 1 1980, tor | 
interest te, public offering 
underwriting terms to be 


amendment. Proceeds will be 


general funds and will be avail 


ny proper COTPO! ite purpose, 


the pavinecnt t sone S5 


bank indebt 


edness 
Waterman Products Co., Inc., 
delphia, Pa., engaged in_ the 


manufacture and sale of 


Systems Corp 


BASIC 

BUILDING fg 
BLOCKS 

FROM KEARFOTT 


DUAL CHANNEL 
BUFFER 
AMPLIFIER 


This small, light-weight 
unit, a completely transis- 
torized dual channel buffer 
amplifier, is designed to 
drive Kearfott’s size 11 
R980 winding compensated 
synchro resolvers. The 
amplifier-resolver combi- 
nation has stable gain 
characteristics and negli- 
gible phase shift through 
an ambient temperature 
range of —55°C to +85°C. 
Kearfott-developed pack- 
aging and potting tech- 
niques have created an 
amplifier with extremely 
high resistance to shock 
and vibration. This unit 
meets the environmental 
requirements of MIL-E- 
5272. 


TYPICAL 
CHARACTERISTICS - $3100 


Electrical: 

Number of Inputs/4 per channel 

Input Impedance (ohms resistive)/ 
100,000 


Voltage Gain (Resolver compensating 
winding output to input)/1 +0.02 

Phase Shift (Rotor output to input), 
Less than 15 minutes 


Max. Signal Output Voltage/16 volts 

Signal Frequency (cps)/400 +20 

Power input at 10 MA Max./40 VDC 
£37 


Maximum input Voltage (Volts RMS) 
/60 


Voltage Transfer Ratio/1 +.0005 

Mechanical: 

Ambient Temperature Range (°C), 
5 to +85 


Storage Temperature (°C)/—65 to 
+200 


Construction/Hermetically sealed 
Weight (0z.)/5¥2 (Max.) 


Write for complete data. 
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Beech Army/Navy KDB-1: Versatility at low cost... 


Radio-controlled operational missile target of 
proven reliability for a wide range of needs 


Designed to meet advanced weapon systems training 
and evaluation requirements, the Beech KDB-1 has 
demonstrated its reliability in a wide variety of mis- 
sions. With a top speed of 345 mph and flight endur- 
ance of more than one hour, the KDB-1 has the versa- 
tility required to fulfill a wide range of missions in 
addition to those shown above. It can fly at altitudes 


in excess of 40,000 feet and can carry payloads of up 
to 200 pounds and up to 4 cubic feet. 

Already operational and simple to use, the KDB-1 
can be supplied rapidly to field commanders and can 
be operated by relatively unskilled people. All equip- 
ment and tools required for ground support are fully 
developed, available and ready for use. 


2. ech Uferoseace! Division 


BEECH AIRCRAFT 


CORPORATION © WICHITA 1, 


KANSAS. 








equipment including cathode ray tube 


oscilloscopes, industrial cathode ray 
tubes and associated electronic devices, 
ind other electronic equipment used in 
conjunction with autopilots for jet and 
piston engine aircraft. ‘The company 
is also engaged in defense production 
ind defense research and development 
contracts dealing with electronic coun- 
termeasure cquipment, precise naviga- 
tion instruments and other electronic 
items. Offering is 100,000 shares of 
common stock, for public sale at $5 per 
share. Proceeds will be used primarily 
to accelerate the development of the 
company '§ proprictary items for the pur- 
pose of expanding its commercial usi- 
ness. It is estimated that $100,000 will 
be allocated to research and develop- 
ment costs for new proprictary items of 
clectronic equipment; $150,000 to ac- 
quire components for the manufacture 
of new clectronic equipment presently 
under development; part will be used 
to increase sales personnel, and the hkal- 
ince for general corporate purposes. 


Bristol Dynamics, Inc., Brooklyn, 
N. Y., engaged in designing, engineer- 
ing, manufacturing, producing and sell- 
ing electrical and mechanical assemblies, 
clectronic and missile hardware compo 
nents and special tools and fabrications 
Offering is 124,000 shares of common 
stock for public sale at $6 per share; 
69,000 shares to be offered for the ac- 
ount of the company, and 55,000 out- 
tanding shares by the present holders 





a. 


” , Ae 


thereof. Of the proceeds $100,0' 
be used for expansion and furth« 
ernization of the company’s plant 
equipment; $100,000 for resear 
development of new products; 
ince (about $123,000) for 
capital and other corporate purp 


Electro-Tec Corp., South H 
sack, N. J., engaged in the desig 
velopment, manufacture and sale 
ring and brush block assemblic 
ing devices and relays for el 
equipment. Offering is 135,000 
of common stock for public sale 
price and underwriting terms to | 
plied by amendment. Of the off 
75,000 shares are to be offered f 
iccount of the company, and 
outstanding shares by the present 
thereof. Proceeds will be added t 
company’s general funds and us 
gencral corporate purposes. Al 
proximately $750,000 will be u 
construction of a new plant in Nev 
sey to replace leased facilities in S 
Hackensack, and approximately $5 
will be used for additional tox 
relay production facilities. 


Harvey Aluminum (Inc.), 
Calif., producer of primary alur 
ind fabricating aluminum product 
conium products for use in nucl 
ictors and titanium products f 
primarily to the aircraft and 
industries. Offering is 750,00( 
of A common stock for publ 


+ Re 20. newer tials 


| ae ES 


Beech Ships Four Planes to Germany 


Beechcraft Debonair Model 33 fuselage is loaded into a Lufthansa Lockheed Supe 
stellation 1649 freighter at Wichita, Kan., for shipment to Bremen, Germany Four 


one M35 Bonanza and three Debonairs, were shipped on this flight. A specially built 


held the four sets of wings. Cargo included several tons of spare parts 
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BASIC 

BUILDING 
BLOCKS 

FROM KEARFOTT 


SIZE II 
MOTOR 


GENERATOR 


Featuring 300:1 Signal- 

to-Noise Ratio 

The high performance Size 
11 Servo Motor. Generator 
features 0° phase shift and 
a signal-to-noise ratio of 
300:1. It is designed pri- 
marily to replace Size 15 
units in high gain damp- 
ing applications. In-phase 
speed-sensitive output vari- 
ations due to temperature 
variations are stabilized to 
within 0.2%/°C over the 
temperature range and 
speed-sensitive voltage and 
frequency variation are 
stabilized to within +0.2% 
for voltage and 0.03%/cycle 
for frequency. 


ELECTRICAL 
CHARACTERISTICS 


MOTOR Fixed = Control «= Phase 

Phase Series Paraile 

Voltage (volts) 115 % 18 

Frequency (cps) 400 400 400 

Current (ma) 53 155 310 
Power Input 

watts) 3.5 3.5 3.5 


GENERATOR 


Excitation 115 volts 400 cps 
Volts Out at 
1000 RPM 2.9V 
Phase Shift at 
2600 RPM o° 
Null Fundamental 5MV 
RMS 
Linearity 
0-3600 RPM 0.2% 


MECHANICAL 
CHARACTERISTICS 
No Load Speed 5500 RPM 
Stall Torque 0.55 Oz. In 
Rotor Moment of 

Inertia 7.7 gm cm? 
Theoretical 

Acceleration 12,800 rad/sec? 
Weight 9 o7. 


Write for complete data. 
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U.S.A.C. 
TRANSPORT 
TRUCKS 

HAVE CARRIED 


V-2 

NIKE AJAX 

NIKE HERCULES 
TALOS | 

TALOS Il 
MATADOR 

MACE 

LA CROSSE 
REDSTONE 
JUPITER 

JUPITER C 
CLASSIFIED 
HONEST JOHN 
LITTLE JOHN 
REGULUS | 
REGULUS II 
DRONES 

QUAIL 

PETREL 

SPACE CAPSULES 
SOLID PROPELLANT 
RADIAL CYLINDER 
JET THRUST and 
ATOMIC ENGINES 
AIRFRAMES 
WARHEADS 
GUIDANCE 
RADAR 
PARABOLIC ANTENNAS 
RATO and JATO 
WEAPONS POD 


OUR FLEET TRAVELS 
10,000,000 
MILES A YEAR 


WRITE US NOW 


457 WEST FORT ST. 
DETROIT 26, MICH. 
TWX DE899 


WO 3-7913 


Bristol Type 188 Research Aircraft Nacelle 


Engine nacelle for the Bristol 


de Havilland Gyron Junior turbojet engine and afterburner. 


Type 188 supersonic research aircraft will house the 


Stainless steel nacelles which 


will house the aircraft's two powerplants are 3 ft. 9 in. in diameter at their widest point. 


$22.75 per Proceed 
idded to the general funds of 
pany for application to the expat 
program now in progress and sched 
to be completed by the end of 19 


share 


th 


the extent not so applied, t 
| 
ind as such will be used for the 


indebtedness and other 


. 
( ipit il 
payment of 


Orpor ite purposes. 
Acquisitions 
And Mergers 


Litton Industries, Inc., has purchased 
1 majority interest in Fritz Hellige & 
Co., GmbH., West German manufac- 
turer of advanced electronics equip- 
ment, for an undisclosed amount of 
cash. ‘The company is located at Frei- 
burg-im-Breisgau in southwestern Ger- 
many, is housed in a modern, five-story 
building of 85,000 sq. ft., and has 420 
employes. 


Houston Fearless Corp. has acquired 
Marchetti Associates, a Boston elec- 
tronics research-engineering company 
formerly affiliated with Avco Corp.’ 
Crosley Division. Terms of the acquisi- 
tion were not announced. Houston 
Fearless’ federal group, headquartered in 
Boston, will be responsible for adminis- 


of the Marchetti oper 


lirection 


Financial Briefs 


Acrojet-General Corp. earnings for 


months ended Mav 31 were 
consolidated sales of 
$200,511,325. This compares with the 
previous year’s first-half carnings of $3,- 
832.661 on sales of $154,636,267. 


the six 
$4.456,556 on 


Ryan Electronics Division of Ryan 
Aeronautical Co., San Diego, has been 
awarded a $17,350,000 letter of intent 
by Navy Bureau of Weapons for addi 
t Ryan APN-122 doppler radar 
Deliveries are scheduled to 


of 196] 


ional 
navigators 


tart in February 


Idaho Maryland Industries, Inc., is 
new name approved by stockholders of 
Idaho Maryland Mines Corp. The com 
pany has added the following divisions 
Ferro Cast, producer of precision cast 
ings for aircraft and missile applications; 
Magnetics, producer of precision mem 
ory svstems and magnetic heads, and 
Universal Research & Testing Labora 
torn in cnvironmental testing facilit 
Space Systems & Industrial Automation 
subsidiary, is engaged in research, 
ind development 


1 nev 
an ily S1S 
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KEARFOTT produces 


precision floated gyros 











for the|Polaris} missile. 





Engineers: Kearfott offers challenging 
opportunities in advanced component and 


system development 
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POLARIS FBM 


Ld 


SPACE STATION 








ADVANCED PROJECTS AT LOCKHEED 


Now in its ad 


POLARIS Fleet Ballistic Missile is : 
its specially designed submarines |a' 


successfully flown on a regular % 


failures, a remarkable achievemen' 
problems involved in its underwat: 


earth’s surface being water, practi 
POLARIS’ range of over 1200 nai 


for the POLARIS under the direction 
] 4 


is a versatile space vehicle capable 
DISCOVERER program configur 
an orbital weight of approximate!) 
includes telemetry, instrumentatio 


reentry vehicle and recovery capsu! 
significant space “firsts.” It was firs: 


to be placed on a precise, predicte: 
its attitude on orbit, with a turn of 


first to eject a capsule; and first to ; 
space communications, instrumen' 


sustaining devices. The AGEN A 
missions such as navigation ; geop! 
junar probes; long-range commun 


In addition to the DISCOVEREF 


advanced AGENA satellites for th 
System) and the SAMOS strategic 
manager and prime contractor fo: 
Air Force Ballistic Missile Divisio 


An orbitin 
base for space exploration, has be« 


research and development staff. T! 
Prefabricated compartments for th 


hubs would be launched separate! 
space by means of the specially-c« 


Th 
ballistic missile has pioneered m: 
gained from this program facilita 
projects, including the Navy PO! 
explosion featured the X-17 as th« 
Lockheed KINGFISHER is desi 
nation’s anti-bomber and anti-gui 
unique, recoverable ramjet-engin 
developments in advanced comp« 


The successful completion of pr« 
imaginative approach to entirely : 
far into the future. It is a rewar: 


of outstanding talent and inquirin¢s 


Development Staff, Dept. G-17A 
California. U.S. citizenship or exi 
industrial security clearance requi 


inced development status, the Navy-Lockheed 


heduled to be fully operational and aboard 


e this year. Pull-scale test vehicles have been 
edule of firings for months with only two 
n view of the totally different environmental 


,unch. With nearly three-quarters of the 
no target in the world is outside the 


ical miles. The Division is systems manager 


of the Special Projects Office of the Navy. 


\ir Force-Lockheed AGENA satellite 
umerous assignments. In its present 
», it is 19 feet long, 5 feet in diameter with 
) pounds. Payload of several hundred pounds 
idance and attitude control systems, 
he AGENA has accomplished several 
placed on the difficult polar orbit; first 
| nearly circular orbit; first to change 
legrees and a downward tilt of 60 degrees ; 
advanced space systems such as ground- 
n, attitude and guidance and life- 
e modified for a variety of space 
J investigations; 
ns; and space probes. 
gram, the Division is developing 
DAS program (Missile Defense Alarm 
ning system. Lockheed is system 
e projects under the direction of the 
RDC). 


search facility to serve as an advanced 
posed in practical detail by Lockheed's 
:tion would carry a 10-man crew. 
of the wheel, the spokes, and the three 
illistic missiles and assembled in 
Lockheed Astrotug. 


Force-Lockheed X-17 solid-propellant 
w techniques, and the valuable experience 
velopment of other, inter-service 
S FBM. The Navy’s Project Argus radiation 
le. Developed for the Air Force, the 
) simulate enemy attacks to test our 
ssile defenses. The Air Force X-7 is a 
ehicle designed to test new 
r other missiles. 


uch as these requires a bold and 
vironments. Lockheed's programs reach 
ture which scientists and engineers 

i are invited to share. Write: Research and 
W. El Camino Real, Sunnyvale, 
Department of Defense 


MISSILES AND SPACE DIVISION 


Z. SANTA MARIA, CALIFORNIA 


SUNNYVALE. PALO ALTO, VAN NUYS. SA 


CAPE CANAVERAL. FLORIDA * ALAMOG 


Ww MEXICO « HAWAII 





Stock Transactions 


lhe Securities and Exchange Com 
mission reported the following addi 


tional transactions during the period 
a from Mar. 11 to Apr. 10, 1960 
Texas Instruments, Ine Disposition 


transaction) of 900 common shares 


Jet-age “spit-and-polish” starts with. . . 


ck E. Haggerty, officer and director 

lea holding of 121,075; disposition of 

W ’ H p20 mmon shares by S. T. Harria, officer 
ee yandotte S$ multi purpose ng a holding of 20,020 (indirect hold 
° ‘ ' its remain 1,017); disepositior 
aircraft cleaner for all Ee ee ee 

ares by J. E. Jonasson, officer, leaving a 


exterior surfaces... holding of 874,182: @laposition (private 


insaction) of 5,000 common shares by 


even jet exhaust stains gene McDermott, director, leaving a 


iding of 296,328 





Thiokol Chemical Corp Disposition of 
) mmor hares by J. S. Jorezak, officer 
Those sleek, gleaming, glamorous and Girocter, lnaving ee oe 
jets pose some pretty tough clean- Robert Lang, director, leaving a holding 
ing problems. AEROWASH-A is equal ” acai i Gtnddie tn 20 
to the toughest of them... actually lon of 400 common shares by Irwin A 
removes jet-engine exhaust stains aa eS ee ae 
with very little hand labor! eee Pye * — 
This in itself is quite remarkable fares by J. D. Wright, director, making a 
... but even more so is the fact that, s ce Lees a ae eee 
despite its cleaning effectiveness on Western Alr Lines, Ine. Acquisition 
all common metals, AEROWASH-A ter aan anid Rg ony 
, 


=. . ~ + = i ae 6.753; acquisition of 300 capital shares by 
will not damage interior surfaces. cises 5 elk atecaeen, aes a ee 


It is safe to use on plastics, fabrics, of 2.408 





or rubber. It is non-toxic, mild on l'ransactions reported during the pe 
skin, and nonflammable when riod from Feb. 11 to Mar. 10. 1960 
diluted with water or used straight. included 
And it is Air Force approved! sinithiensin ibtiiniaes 

For full details on Agrowasu-A, 1,000 common shares ‘ r. Gk 
and other aircraft-cleaning products, ee: Se Cee es 
call your Wyandotte representative. pager rp Agger Re mage ee pr forge 
Or mail the coupon below. Wyandotte ert ebentures by Richard G. Dinning 
Chemicals Corporation, Wyandotte, ion ae ae ae , cox Aa Bi pet RB asa 
Michigan. Also. Los Nietos, Cali- by Walter J officer, making ‘ 
fornia, and Atlanta, Georgua. Offices es aye Acquisition of 604 ' ' 
in principal cities. chases by Reward Hi. LAE, Coe, 


‘ 
4 


. ' 

hares by Malcoin \ Ma 

lirector aking a g of 10 

acquisition of 6,000 common shares through 
w A. McLaug 


andotte in oce, making a. hoiding of 2.3 


John M ‘ 


CHEMICAL ig oligo 
C hy Chance Vought Aircraft Acquiaition of 


! m shares } iifford K. Johr 
J. B. FORD DIVISION a py oy 4 ong 
Specialists in Aircraft-Cleaning Products . — ‘ ~l = L! my common shares 


tir 1 000 
ing tT yf 


ires by 4 


® MAIL COUPON TODAY! eeeee on tale ae ana, 
Collins Radio Coa 


Wyandotte Chemicals Corporation, Dept. 3201, Wyandotte, Mich. ay 


Please send information: 


C) Paint Removing Removing Exhaust Stains i 
[) Aircraft Cleaning [-] Chemical Products for Airframe Missile Manufacture i vy Arthur 
() Electrocleaning Jet Engine Cleaning r, director and beneficial 


(J Carbon Removal Barrel Finishing enaiie Aireraft Co., Ine. ID 


}] Metal Cleaners Chemical Milling Aluminum and Magnesium » 66 capital shares by Arthur E 

and director, leaving a 

ee Title 
freneral Electric Co. Dispoasit 

firn__ William 8S. Ginn, officer 

en af rig f hire ldir * 

disposition of 1,011 common 

) liiarm Allen Mann, officer, lea 

a holding of 1,252; disposition of 750 

mn shares by Clarence C Walker 

leaving a holding which amounts to 


6.168 cir 


Address__ 


oS 
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small 
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FIKE 


Dassault 410 Spirale Equipped for Combat custom made rupture units 


Dassault 410 Spirale, military version of the Dassault Communaute liaison aircraft, is relieve overpressure wii 
(above) equipped with four Matra 36] rocket launchers and (below) taking off with a act as quick opening valve 
of 850 Ib. bombs. Spirale is powered by two Turbomeca Bastan turboprops rated at | ,() 

eshp. cach. Aircraft was designed specifically for use in Algeria, but no military order 


been received to date 


Fike miniaturized rupture units 
are ideal where space, weight 
or special installation problems 
are encountered. The rupture 
unit will relieve overpressure qs 
or act as a quick opening valve “* 
by rupturing precision made 
metal rupture discs at a pre- 
determined pressure. 





Pir 


Raytheon Co. A t Units as small as %” to %” 
¥ ; in diameter with %” to 3,” 
rupture discs are illustrated 
above. Depending on the appli- 
Seventh 34. Wale eames and < e cation, rupture pressures of 
f mmon shares, } mmor \ibert H 200 to 6000 PSIG are possible in 
similar units. 


d 


Lockheed Alreraft Corp Acquisitio of Texas Ins«truments Tne 


- pp ne Sidi Gan. peer eno oe a a Other special assemblies can 


ier M. Conat e, officer er, lea 
= He i OO ON LIAO ag tho. ires of W. F. . be provided for a specific re- 
n shares by Julian Pathe dtitn of 2 crim a ce. quirement. We welcome in- 
soon Se SS Tes Thomsen, officer and director quiries on special and unusual 
Sebie Gated a6. '? applications. 


} 


North American Aviation, Ine 
' 100 capita ure y Henry 
lirector, making a holding of 3,466 1,000 comn 
] ipital shares by officer and director eaving 

leer ‘ nz a olding of 5 4,101 

Northwest Airlines, ive Disposition o United Alr Lines Ine 
b Fadley Case, dire 200 common shares by R 
* holding of 18,000 er, leaving ding of 1,631 
mmon shares by Western 


" 
Air Lines, Ine 
st Py  & 


leaving a holding 100 common 
or of 1.900 common tor making ur nad 
eatherhead, Jr director acquisith f 1 ? on & es 
of 1,250 Camended re liam C. Jennings fficer, makings 
disposition of 100 shares of 53° of 100; acquisition of 18,002 comn METAL PRODUCTS CORP. 
ilative preferred by Hadley Case, di- (exchange) by D idley Swim, direct Blue Springs, Missouri 
ector, leaving an indirect holding of 23,- ing a holding of 22,711 and dis 
on $339,000 of 4} convertible debent 
Pan American World Airways. Acquisition total holding 
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NASA Launches First Counilete Prototype Scout Research Rocket 


First fring of three controlled solid propellant stages of Scout rocket vehick 
took place at Wallops Station, Va., on July | as part of a NASA program 


to develop a small, reliable and flexible solid-fuel research vehicle designed 





for a variety of space exploration missions. The 72-ft. Scout carried a 193-Ib 
payload. Ignition of the fourth stage was prevented by command when 
the vehicle appeared to veer off course. NASA officials said that Scout 
reached an altitude of at least 860 mi. and a range of approximately 1,500 
mi. Excellent telemetry was obtained through the flight of the first three 


stages of the 36,100-Ih. vehicle 


\ge! 
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CAB Accident Investigation Report: 


CAB Revises Earlier TWA Crash Report 


World Airlines Flight 260, a Mar ind pertinent iden rized as ragged and there wer 
truck Sandia Mountain art rs present near the mountain I 
N. M.," Feb. 19, 195 soa » th ricting visibility m this quadrant 


veather 





ipants wer 


troved AW 


\ | la ind 
immediately after ! i iediate vicinity of the Sandia Mountains 
ided examination of n +. Fluxgate Compass System: The ALPA 
1 +} ) s+} } 


‘ted hich it 


| 
I 
flight path of 
based fundamental 
compa 
|. Copilot —Experiencs 
ontmued i imended t of 
Accident 
Th pr } ; 
to have been | mon 1 t Upon takeoff from Albuquerque, 
} | 
ied the 
round the airport until it reached 
northwest 
time the ai 
n } ng toward the mountair 
t onal tudy ‘ gis the I far T t | t ] ITcT SCT\ d fly ing on this h 


Headed Toward Mountains 


ribed en route pr nt! t turn was made which carr 


ircumstance rf wcdent and , " iw! l lo n view upon entering 
amended req bi ] mountains 


Board on 


most probable condi 
nditions present at the 

e the crew to continue 
off beyond the proper 
maintain a heading 


7 
rse leading to the moun 


the matter 


fluxgate compass 
t be given to tl 
having respor 


th 


taken ‘ 
fheia t ling \ bv rolling out of the tun 
Kirt] f o urse approximatelh 


mistakenly thought t 


} 


ivorman + ) } 
» familiar landmarks 


“saga ae 
ile tha 
cial eel | teed tions of the city adjacent 
officially closed bu 
ver near the m if valid heading information 
submission of new ; . 7 ge oer 
i } t i Ini by the compass svs 
htly f t ms, the substantial disparity between d 
his report is supplementary to the Board's n | vi ilong ‘ ed heading and indicated heading would 
port released Aug 26, 1957 r th Sandias Th serve to alert the crew to the error when 
\ll times herein are Mountain Standard ' 1 
based on the 24-hr. clock 


mountains thev subsequently checked aircraft heading 
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We promise you a reply 
within one week 





The complexity of modern 
technology...the rapid increase in 
the number of specializations...and 
the frequent shifts in technological 
emphasis all have combined to 
require a staff of alert, aggressive, 
creative teams of engineering 
specialists. Their responsibility is 

to assist management in the formu- 
lation of plans for future efforts. 


For our purposes the teams should 
be staffed by graduate Electronic 
Engineers and Physicists who have 
acquired several years of experience 
with radar, guided missiles, 
computers, infrared detection, 
nuclear radiation equipment, 


Op re) ortu n it es n: micro-electronics, underwater 


Exploratory Studies - Advanced Planning - Systems Analysis 


detection, space propulsion systems 
or related areas. Several of the 
positions require the ability to 
present contract proposals to both 
technical and non-technical 
officials. Other positions require the 
ability to do preliminary systems 
design. There cre twenty-three 
openings in the above areas at the 
present time. 


All of the positions invoive close 
associations with senior engineers. 
All of the salaries reflect the 
unusual backgrounds required. 


Please airmail your resume to 
Mr. Robert A. Martin 


Supervisor, Scientific Employment 
Hughes Engineering Division 
Culver City, California 


Creating a new world with ELECTRONICS 


C1e6o. nvGuts ammomart COMPANY 


ENGINEERING DIVISION 








by reference to the RMP or MDI. Con 
sidering the first possibility, that of erron 
cous heading information from the aircraft's 
compass systems, we find a more plausible 
explanation for the assumption of an cr 
roncous heading as well as the failure to 


detect the error quickly Further, as will | for the mature scientist: 


be detailed, erroneous information from but 








one of the two compass systems need b 


issumed 


The misinformation envisioned is of the 4 > > - 
type produ ed as the result of a tilted flux unique S| lia ion in 
vate transmitter gyro. Proper heading in 

formation is dependent upon the sensing 


lement being held at all times in a hor =a I 
ontal plane Stability of the clement 1s a vance mi | ary SYS ems | 
»btained through the use of a small gyro } 

} 


vithin the fluxgate transmitter lhe gvro 


of th If-erecting tvpe and an didi - 
tional quick erection feature is provided in 7 Wi 
the form ng mechanism electrically ses 


perated and controlled by a switch in the 


hanism, employed 


r it m te Now well into its second year, RCA’s Advanced Military 
Systems organization is deeply engrossed in developing 
new systems concepts that will satisfy military require- 
ments expected to arise later this decade. In its stimu- 
lating and challenging work, Advanced Military Sys- 
tems operates at the frontiers of knowledge in the 
physical sciences, hematies, engineering, and mili- 
tary science, in order to develop advanced systems 
concepts applicable to such military areas as: 
Strategic Offense and Defense » Undersea Warfare « 
Limited Warfare - Energy Conversion « Space 

Members of the technical staff have no responsi- 
bility for administrative details, but rather are kept 
unencumbered for either purely creative work or giving 
guidance to program implementation. They are able to 
draw heavily on the most capable talents of other parts 
of RCA—particularly the operating divisions of Defense 
Electronic Product 

Their offices n a new air-conditioned building 
on the spacious grounds of the RCA David Sarnoff 
Research Center at Princeton, New Jersey—a world- 
famous community ideal for gracious living in a uni- 
versity atmospher 

At this time, AMS has a limited number of open- 
ings for mature scientists, engineers, and mathemati- 
cians who have attained recognition in their fields. If 
vou have at least fifteen years of education and tech- 
nical experience beyond a bachelor’s degree in the areas 
mentioned above; if you are systems-oriented, and 
interested primarily in working with pencil, paper, and 
imagination, we should like to hear from you. 
Please write to: 
stance ait ’ 

raft being ' Dr. N. I. Korman, ector 

Advanced Military Systems, Dept. AM-1G 
RADIO CORPORATION OF AMERICA 
Princeton, New Jer 


y in order 


1 northerh 


mation from. the 
tem ipplied by four 
1 in MDI and an RMI on each pilo 

tment panel. The MD's receive | RADIO CORPORATION of AMERICA 

n intelligence from separate fuxg 
transmitters located in the Ieft wing tip 
The RMI is a slave instrument which r 
ives its heading intelligence from an MDI 
In the ibject aircraft both RMI's were 











‘RMI Radio Magnetic Indicator 
MDI Master Direction Indicator 
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UNITED 
TECHNOLOGY 
CORPORATION 


UTC, a subsidiary of United 
Aircraft Corporation, is carrying 
out research and development in 
the fields of solid and liquid pro 
peliants, rockets, and advanced 
propulsion systems. 


Construction of two multi-mil 
lion dollar permanent facilities to 
implement the objectives of the 
corporation now is underway in the 
prime living area of the San Fran- 
cisco Peninsula. 


During the coming months, the 
company will be adding to its tech 
nical staff. Opportunities are avail- 
able now for: 


PRELIMINARY DESIGN ENGINEERS 


Analysis of both ballistic mis 
siles and advanced space ve 
hicles from control, guidance 
and performance viewpoint, 
stressing propulsion system 
applications. Desire 2 to 8 
years of related experience 


PROPULSION ENGINEERS 


Analysis and preliminary de 
Sign of new types of propul 
sion systems. Approximately 
10 years related work experi 
ence required. 


PROJECT & DEVELOPMENT 
ENGINEERS 


Plans and schedules solid 
rocket project work. Develops 
solid rocket hardware or com 
ponents. 3 to 5 years experi 
ence required 


For complete information, please write or 
send resume to Jerry Franks, Dept. 1-A 


UNITED 
TECHNOLOGY 
CORPORATION 


A subsidiary of United Aircraft Corporation 


P.O. Box 358 Sunnyvale, Calif. 


normally slaved to the copilot’s MDI which 
in turn received heading intelligence from 
the inboard (No. 2) fluxgate transmitter 
A selector switch was provided 
gency transfer of the RMI's to the 
MDI, which receives its 
the outboard (No. 1) fluxgate transmitter 
that tl 


emet! 
captain s 
intelligence from 


ipparent aforemen 
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f the four h eding ind 
MDI and RMI, and the 
The captain's MDI would 


which was different 


ta 
g change after 
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vav be concluded th 


m was 


en heading ind 
MDI and RMI. It 
sonable t xpect that 

r mm , n 

han tl 
tilable Navigational Aids 
that the rew intended 
rt VTC 


6} 


train teature n th 
Albugq lerque arca, ; was this crew vould 
have taken a direct route to Santa Fe at an 
altitude of 
Fach RMI is fitted with two rotatabl 
pointers that may be used to display cit 
ADF or VOR bearings 
Iwo ADF and two VHI 
eivers were installed in the aircraft and 
ignated No. 1 (captain’s) and No 
Each RMI was provided 
with a selector consisting of two 
switches, one for each pointer. The single 
pointer indicated either No. 1 ADF or No 
1 VOR bearings depending upon the posi- 


)OOO FF 


navigation ft 


vere ce 
opilot 


te gg le 


tion of its toggle switch. Similarly, the 
double pointer could be used for cither No. 
2 ADF or No. 2 VOR. 

Mounted directly below RMI was 
a flight path deviation indicator FPDI) 
the vertical needle of which responded to 


each 


course lisplacement information lerived 
from either the No. 1 or No. 2 VHF navi 
i sclected = by i toggl 

ed adjacent to the inst 

ORS was 


ne on 


iment 
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VHF navigation receiver, and 
opilot j on 
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? VHF navigation 
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ingle pointer 
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identification of the Weiler 
rror in magnetic heading informa- 
m received from the fluxgate 
ystem due to gyro tilt would also be intro 
duced into the RMI pointer when selected 
to VOR. This would result in the 
following the 


+} 


bearing indication 
assist in his 
intersection 


( OM pass 


pointer 

ompass card so as to indicate 
xe magnetic bearing to the station. Under 
h circumstances it would not point to 
the station. As a result, the crew would 


Siu 
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not initially see an incongruous presenta 
tion on the RMI despite the magnet 
heading error. However, if the pointer wer 
clected to ADF position, it would point ts 
the station regardless of compass system 
rror and should serve to alert the crew of 
ibstantial heading er 
the aircraft's radio naviga 


letermined to have 


VHP or 

ILS frequenc 
nap ! t to utilize 
of the ILS localizer 

Vill 


the crror 


Other Factors 


rect 
right 
cn note 
i imple “T 
I ] } T 
\ iT. verte off 
had thev referred to g1 


on, it v be pointed out that this 


ind features 


f imitia k mmmediatcly after 
might well be most pertinent m 
itous Sandia Moun 
clouds, lie adjacent 
he correct yurse and are, as a matter 
of fact, the highs t terram between Albu 
jHCT UK ind Santa Fe 
Third: The MDI on the captain's mstru 
nent panel vould indicate a different head 
rom that of the RMI and could have 
1 and should have alerted the 
that an error wa present m= one of 
systems 
Fourth: The FPDI on the copilot pancl 
ould have moved from the full fly-right 
osition to the full flv-left position as the 
sircraft crossed through the localizer course 
orth of the airport this should hay 
alerted the crew that they were proceeding 
iwav from the heading of the localizer and 
that it would be necessary to turn back 
to the left in order to arrive at the Weiler 
intersection in accordance with their clear 
Ince 
Again, in order to accept the theory 
offered. the Board must conclude that both 
crew members were completely oblivious 
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they did not cross-check any ot! 
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Idlewild Seeks Jet 
Takeoff Weight Rule 


New York—The Port of New 


; 


Authonitv has recommended th 


takeoff weights of jet transp 


parting New York Internation 


bv federal 


port be limited 
when necessary to hold down 
ibove neighboring communitic 

Commenting on a noise abat 
procedure proposed for Idlewilk 
lederal Aviation Agency (AW M 
p. 41), the Port Authont 
AA with failing to recogmze th 
plaved by aircraft ght in det 
ng takeoff noise 

Specificall the Port Auth 
went on to sa’ urcraft dispat 
should be required to take the 
preference rules, the distance t 
nearest community and the may 
permissible noise levels into a 
when computing the maximum ta 
weight for any particular flight 

Ihe Port Authority admitted that 
own proposal “might involve econ 
considerations” when carriers cut 
payloads to keep aircraft noise v 
prescribed limits 

\ maximum noise level of 112 
ceived noise decibels” measured f1 
the ground is the Port Authorit 
present standard for permissibl 
offs during davlight hours 


SYSTEMS 
DESIGN 


The personnel systems of 
future space programs must be 
designed to the same criteria 
and concurrently with the 
equipment. CONVAIR ASTRO- 
NAUTICS has immediate open- 
ings in its Personnel Systems 
Group on the ATLAS and future 
space programs. These men 
must be educated and trained 
in Engineering with a desire to 
work in Personnel Systems De- 
sign, be equipment oriented in 
current hardware systems, and 
have a knowledge of Air Force 
skill classifications and tech- 
nical training 


If qualified, write Mr. R. Mer- 
win, Engineering Personnel Ad- 
ministrator, Dept. 130-90, 


CONVAIR 
ASTRONAUTICS 


Convair Division of 


GENERAL 
DYNAMICS 


5622 Kearny Villa Rood 
San Diego, California 





OPENINGS IN 


Aerodynamics 
Analysis & Development 


SENIOR DEVELOPMENT 


ENGINEERS Three openings exist 
for senior-level experienced aero- 
nautical engineers with the fol- 
lowing qualifications: 


BS or MS in Aero Engineering, 
Engineering Mechanics, or Phys- 
ics; minimum 6 years in missile 
and/or aircraft dynamics. For 
analytical and design work in 
rigid and flexible body-motion 
areas 


BSAE or MSAE with 6 years 
experience in aircraft and/or mis- 
sile structural analysis and design. 
Good knowledge of thermal 
stresses; heat transfer, load paths, 
stress analysis, strong in mathe- 
matics. 

BS or MS Aero Engineering 
with 6 years experience in aero- 
dynamics and related heat trans- 
fer areas. Will work in hyper- 
sonics, superaerodynamics, at- 
mospheric dissociation. Must be 
strong in mathematics. 

Also: Openings for similar ca- 
pabilities in the one-to-three year 
experience range. 


SYSTEMS 
ANALYSIS Weapons Systems ana- 
lysts with BS or MS in mathe 
matics or physics, or BSEE, to 
work on weapons system and 
component lethality, evaluations, 
optimization studies, feasibility 
stucies, and concept synthesis. 
All above openings are in Min- 
neapolis area. For complete infor- 
mation, write Allan J. McInnis, 
Professional Manpower Staff, Ord- 
nance Division, Honeywell, 600 
Second Street North, Hopkins, 
Minn. 


Honeywell 
H Wilitany Products Quoup 


To explore professional opportunities 
in other Honeywell operations, coast 
to coast, send your application in con- 
fidence to H. D. Eckstrom, Honeywell, 
Minneapolis 8, Minn. 


| Soar program, The Martin Co., 


WHO'S WHERE 





(Continued from page 23) 


Dr. Peter Fortescue, chief research and 
development engineer of the newly or 
| ganized General Atomic Europe, Zurich 
| Switzerland. Dr. Fortescue continues as 
chief research and development engineer 
of General Atomic Division of General 
| Dynamics Corp., San Diego, Calif 

Capt. George D. Cheetham, system chief 
pilot, Braniff International Airways. Also 
Capt. M. G. Safrit, assistant system chief 
pilot; Capt. James W. Peckham, assistant 
chief pilot 

Prot. Thomas Gold, a special consultant 
to National Research Corp., Cambridge 
Mass. Prof. Gold is chairman of Comell 
University’s department of astronomy and 
director of the radiophysics and space 
search center 

H. C. Cotton, manager-advanced systems 
Ryan Aeronautical Co., San Diego, Calif 

Joseph Robert Lewis, director of engi 
neering, Sierra Electronic Division of Philco 
Corp., Menlo Park, Calif 

A. J. Kullas, engineering technical dire 
tor-rocket booster portion-Air Force Dyna 
Baltimore, 


| Changes 
| 


Md 
Frederick P. Morgan, manager of opera 
tions, Convair/Pomona, Convair Division 
of General Dynamics Corp., Pomona, Calif 
British Aircraft Corp. Ltd, has an 
nounced the following appointments: Geof- 
frey E. Knight, commercial manager; Eric 
L. Beverley, sales manager (guided weap 
ons); Reginald H. Sawyer, chief accountant 
Richard P. Thornton, general manager, 
Packaged Electronics Division of Amphenol 
Borg Electronics Corp., Broadview, I! 
Dr. Solomon L. Miller, head of the r 
search section, Research and Development 
Department, Rheem Semiconductor Corp., 
Mountain View, Calif. 
William Fitzwater, Jr., senior design 
specialist, Epsco-West, Anaheim, Calif 
Laurence H. Cherry, associate director 
of marketing, Grand Central Rocket Co., 
Redlands, Calif 
Dr. Edward M. Pritchard, director of 
| engineering, Military Systems-Stavid Divi 
| sion of Lockheed Electronics Co., Plain 
| field, N. J. 
Victor H. Harris, manager, New Products 
Office of Vitro Laboratones, West Orange, 
N. J 
| Joseph A. Small, sales manager, Aircraft 
| and Missile Support Department, the Halli 
| crafters Co., Chicago, II] 
Leonard F. Griffith, chief engineer, Aira 
| terra, Glendale, Calif 
Arthur H. Williams, director of research 
and development, Shafer Bearing Division 
of Chain Belt Co., Downers Grove, IIl., 
and Robert F. Hunter, chief engineer 
International Electric Corp., a subsidiary 
of International Telephone and Telegraph 
Corp., Paramus, N. J., has announced the 
following appointments: J. O. Paivinen, di 
rector of engineering; W. B. Deane, dire: 





director of subcontracting 
R. R. Williamson, director of military 


tor of systems research; John J. Karavish, 


sales, Librascope Division of General Prect- 
sion, Inc., Glendale, Calif 

Thomas A. Carter, Jr., manager of Cry- 
ogenics Division of Standard Steel Corp., 
Los Angeles, Calif 

M. Edward Gaydos, chicf airworthiness 
engineer, Canadair, Ltd., Montreal, Canada, 
subsidiary of General Dynamics Corp 

William F. Squires, manager-sales for 
Army programs, General Electric Co.'s 
Heavy Military Electronics Department, 
Syracuse, N. Y 

Robert S. Lundgren, chicf engineer, Pa 
ific Moulded Products Co., Los Angcles, 
Calit 

Jerry D. Maxa, general sales manager, 
Koehler Aircraft Products Co., Dayton, 
Ohio, a subsidiary of New Britain Ma 
chine Co 

Gene Lott, chicf engineer, Pacific Ai 
Lines 

John H. Hanshue, procurement division 
manager, Lockheed’s Califorma Dvyvision, 
Burbank, Calif 

George Strawn, managet-W estern region, 
Mechanical Division of General Mills, Re- 
dondo Beach, Calif 

Donald J. Povejsil, director of new prod 
uct services, Westinghouse Electric Corp., 
Pittsburgh, Pa 

Robert K. Lowry and George D. Pugsley, 
customer SCTVICE representatives, Ryan 
Electromics, Division of Ryan Aeronautical 
Co., San Diego, Calif 

Dr. Chou H. Li, head of the Materials 
and Techniques Research Group, General 
lransistor Corp., Jamaica, N. Y 

Frank S. Kipp, general operations man 
ager of the newly established Special Mili 
tary Vehicles Operations, Defense Products 
Group of Ford Motor Co., Dearborn, Mich 
Also: Claude A. Brosterhous, assistant man 
ager of Systems Tests and Prototype Fabri 
cation for Tactical Weapons Systems 
Operations, Acronutronic Division of the 
Defense Products Group, Newport Beach, 
Calif 

E. Clyde Bovee, general manager-Navy 
hydrofoil patrol craft program, Boeing Air 
plane Co., Seattle, Wash 

Warten A. Pine, Jr., development director 
for Latin America for Pan American World 
Airways, Inc 

John M. Britton, manager of research and 
development contract sales, Hughes Aircraft 
Co.'s Semiconductor Division, Newport 
Beach, Calif 

William Flanagan, gencral manager, Pa 
cific Automation Products, Inc., Glendale, 
Calif., and Dave Duff, manager of market- 
ing 

James H. Vaughan, director of defense 
products, American Car and Foundry Divi 
sion of ACF Industries, Inc., New York, 
N. Y., and John H. Snyder, general pur 
chasing agent 

Alfred Shapero, sales manager, Maryland 
Division of Litton Industrics, College Park, 
Md 

B. §. Chen, manager-Design Engineering 
Division of Dynatronics, Inc., Orlando, Fla 

William C. Schupp, assistant chief engi 
neer, Field Engineering Department, Barnes 
Engineering Co.'s laboratories, Stamford, 
Conn. Also: Charles R. Layne, in charge 
of the newly established Barnes Field En- 
gineering Office at Space Technology Lab 
oratories, Patrick AFB, Fla., and Donald 
C, Chalifour assistant to Mr. Layne 
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Pilot——Salesman:—Fully-quatified twin or 4 AIRFRAME DESIGN ENGINEER HE’S 


ens Ine Is struments. ea : managerial ex Supervisory Level 

Direc : Salesama 14 me \we m ‘ , . : ; 12.5 FT. TALL 
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Regent #183 hn AND GROWING 


a Rugged Indi- 
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Minneapolis 16, Minn. 
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EMPLOYMENT OPPORTUNITIES 








engineers—scientists : 


JET 
ENGINES 
IN ‘MUFTI’ 


During the past decade our engi- 
neers concentrated heavily on 
development, design and manu- 
facture of military turbojets for 
such aircraft as the F-86, B-47, 
F4H, F11F-1F, F-104, B-58 and 
B-70. 


Now, in addition to current mili- 
tary programs, increasing em- 
phasis is being placed on jet 
engines in civilian dress. 
Gearing up to fulfill the unique 
requirements of commercial jet 
powerplants over the next dec- 
ade, G.E.’s Flight Propulsion Di- 
vision is “leading from strength” 
—hbasing new programs for in- 
dustry on its impressive record 
in combat aircraft propulsion 
New engines currently at vari- 
ous stages of development in- 
clude large turbojets like the 
CJ-805-3 for Convair’s 880 and 
CJ-805-23 turbofan to power the 
Convair 600 and the Caravelle 
VIL. 

Still further applications to 
marine propulsion and station- 
ary power generation are under 
investigation 

Opportunities for experienced 
engineers are immediately avail- 
able on several programs. Your 
background should include at 
least one of the following: 


Application Engineering 
Performance Design 
Thermodynamic Design 
Evaluation 

Compressor Design 
Turbine Design 

Lube Systems 

Rotors 

Aerodynamic Design 
Heat Transfer 


Write informally, or forward 
your resume in confidence to 
Mr. Mark Peters, Dept. 64-WC, 
Bldg. 100. 


FLIGHT PROPULSION DIVISION 


GENERAL @@ ELECTRI 


Cincinnati 15, Ohio 




















INERTIAL 
SYSTEMS 
DEVELOPMENT 


there are opportunities at 
Honeywell Aero for the engineer 
or scientist who 1s interested in 
participating in this growing 
field of technology. While spe 
cific inertial systems experience 
is desirable, you may also be 
qualified by your background 
and/or related expenence for 
activities in the inertial systems 
development at this time. Spe 


cific openings include: 


SYSTEMS ANALYST 


Mathematician or engineer with 
strong background in vector analy 
sis, operational calculus, matrix al 
gebra and related techniques. 1 
carry out analysis of inertial 

tems configurations including erro 


evaluation 


DIGITAL SYSTEMS AND 
LOGIC DESIGNER 


Familiar with digital logic tech 
niques at current state of the art 
capable of organizing computing 
systems to perform various tasks in 
cluding logical design and critical 
parameter specification 


ELECTRONIC ENGINEER 


Electrical engineering degree plus 
¢ x perience in miniaturized sem 
conductor electronics development 
To design servo pickoff, and other 
electronics for use with gyros and 


accelerometers. 


ENGINEERING PHYSICIST 


Physicist with practical and theo 
retical understanding of mechanics 
magnetism and electricity to analyze 
and develop inertial sensors of novel 
and original design. 


To discuss these or other openings 
write Mr. R. O. Maze, Chief Engi 
neer, Marine Systems Group, Dept 
(33 feronautical Divisios 1433 


Stinson Blvd., Minneapolis 13, Minn 


Honeywell 
(EE) Mitiny Pada. Grp 


To explore professional opportunities in 
other Honeywell operations coast to coast, 
send your application in confidence to 
H. K. Eckstrom, Honeywell, Minneapolis 
8, Minnesota 
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Opportunities in 
Systems Development 


Switching logic 
circuits by light 


experimental device, six photoconducting cells 

nd a neon lamp. The unit serves as one of the 

il elements in an elementary digital device built 
IBM engineers and scientists investigating light as 


tching medium in logic circuits. 


rhe Potential of Photoconductivity 
e neon-photoconductor pairs are simple, reli- 
nd versatile in their circuit applications, they 
ing thoroughly studied at IBM from both 
retical and engineering viewpoints. Physicists 
athematicians are examining fundamental 
ts of photoconductivity. Other scientists and 
eers are looking into alternate methods by which 
onductors might become part of future low- 


ymputing systems. 


th the advent of light on the electronic scene, there 
w skills to be learned and new problems to be 
| that have never before been encountered. To 
k these problems, it takes the varied skills of many 
ent types of engineers and scientists. It also takes 
gressive spirit of a company very much in step 
the future. 
areers in Growth Fields 

O uurse, your primary interest may not be photo- 
luctivity. You may be more interested in recent 
IBM achievements in solid state, optics, thin films or 
etics. Whatever your aims or background, you'll 
| fascinating work in frontier fields at IBM’s ex- 

ling research and development laboratories. 


1 have a degree in engineering, mathematics or 


f the physical sciences, plus experience in your 


write, ‘riefly outlining your qualifications, to: 
Manager of Technical Employment 
IBM Corporation, Dept. 5248-3 
590 Madison Avenue, New York 22, N. Y. 
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EMPLOYMENT OPPORTUNITIES 


nalytical 
Engineers: 


Are your skills being used 


in truly advanced work? 





Are you satisfied with the way your native 
abilities, training and experience are 

being utilized? Is the scope broad enough for 
you? Must you constantly tread the same 
territory, or can you plunge into the woods to 
pit your skills against new challenges” 


If you are not interested in exploring new 
technological terrain, you will not be interested 
in System Development Corporation. For 

our work is concerned with the development of 
extremely large control systems in which 

the relationships of men and machines pose 
entirely new problems for analytical engineers 


At the present time we have key openings for 
engineers with proved analytical ability in the 
areas of communications, computers and 
associated equipment, simulation, information 
theory, weapons system analysis. Please 

send your inquiry to Mr. E. A. Shaw, SDC, 2404 
Colorado Avenue, Santa Monica, California 





“A Mathematical Model of an Air Defense 
Operation and a Method of Evaluation,” a paper 
by SDC’s staff, is available upon request. Please 
address inquiries to Mr. E. A. Shaw at SDC 


SYSTEM DEVELOPMENT 
CORPORATION 


Santa Monica, California « Lodi, New Jersey 
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ANTENNA PEDESTAL 
SCR 584—MP 618 


Full azimuth and elevation sweeps. 360 degrees 
in azimuth. 210 degrees in elevation Accurate 
to | mil. or better over system. Complete for full 
tracking response Angle acceleration rate: AZ. 9% 
deorees per second squared EL.4 degrees per second 
squared Angle slewing rate: AZ 20 degrees per 
sec. EL. 10 degrees per sec. Angle tracking rate 
10 degrees per sec. includes pedestal drives. sete ns, 
potentiometers. drive motors. control amplidynes 
Excellent condition Quantity in stock for im- 
mediate shipment ideal for missile & satellite 
tracking. antenna pattern ranges. radar systems 
radio astronomy. any project requiring accurate 
response in elevation and azimuth 

Complete description in MeGraw-Hill Radiation 
pppoe A Series. Volume |. page 284 and page 

209, and Volume 26, page 233 


$50 


ELUTE FIFTH Ave 


NEW YORK 


INSTRUMENT CO. Bee 


6-469) 














CONVAIR 240 
Airesearch executive conversion used as 
our show plane. For immediate delivery. 
Sacrifice. Far below our cost. 

Call or Write for Details 

FREDERICK B. AYER & ASSOC., 
250 Park Ave., N.Y. C me 
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thet other readers con supply 


OR ... something you don’t want— 
thet other readers con we— 
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FOR SALE A 
PBY “SA. Twe ‘amphibians converted for 2 nN 


crew—cargo—passenger use. FS-3404, Avia 
tion Week 


1958 Bell Helicopter 47G2. fully equipped. 
ready to fly. TT620, 600 inspection done nvestment @ 
Blades factory reconditioned. J-W Helicop- 
ters. Arcata, Airport, Calif. TE-9-2216 


SEARCHLIGHT oe 
E t is an INVESTMENT 
guipmen 2 


rather than an 


Locating Service PENDITURE. 


NO COST OR OBLIGATION “Searchlight” advertis- 


This service is aimed at helping P ’ 
you, the reader of “SEARCH- ers almost invariably 
LIGHT”, to locate Surplus new and 
used aviation equipment and com- report prompt and satis- 
ponents not currently advertised. 
is service is JSER-BUYERS ; 

paar ervice is for USER-BUYER factory results. 
How to use: Check the dealer ad 
to see if what you want is not cur- _ . see ar 

rently advertised. If not, send us BE CONVINCED — 
the specifications of the equipment . 
wanted on the coupon below, or on send us vour advertise- 
your own company letterhead to : 


Searchlight Equipment ment TODAY. 
Locating Service 
c/o AVIATION WEEK 
Pp. ©. Ben 12,46 ts ae, . Y. 
Your requirements will be brought 
promptly to the attention of ‘the Address 


equipment deslers advertising in Classified Advertising Division 
this section. You will receive re- 

plies directly from them. 

See eee eee ee ee ee ee ee oe 








Seorchlight Equipment Locating Service 
c/o AVIATION WEEK 


P. O. Box 12, N. Y. 36, N.Y. | AVIATION WEEK 


Piease help us locate the following equipmen 
mponents 
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NEW YORK 36, NEW YORK 
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LETTERS 





‘Checklist Reader’ 

Re: Letter “SAC Alerts,” 
+ (p. 102), if SAC 
copilot” McDaniel of MacDill feels ‘mal 
I wish him a speedy exit from 
Today’s professional aircrew 
unable to a 


assigned,” 
the Air Force 
has no place for any person 
cept responsibility and the entire Air Force 
specially SAC, can do better without this 
ofhcer of “humble Century-series-bred opin 
ions.” 

Does he think he is the only fighter pilot 
who was ever assigned to multi-engined ait 
craft? 

My Centurv-series breeding did _ not 
teach me to back out of an undesirable situa 
tion, as it evidently did this officer, 
“finds himself ensnared in the jaws 
organization . . etc.” Pity he 
realize that this “organization’’ is 
his exclusive use. Pity more 
cannot realize the opportunity available to 
him to enhance his fiving ability and educa 
tion by being a member of the United 
States Air Force, not only SAC. No, he 
can see no farther than the end of his check 
list, and probably makes all who must as- 
sociate with him miserable as he wishes 
it were a gunsight 

I went this same 
ended my Air Force 
officer talking to me, much in the 
wav as this letter, made me realize 
today, fighter pilots are cheap but good 
ficers are not 

Have vou forgotten that vou are an officer 
first, a pilot second? 

Now as a combat-read 
mander (KB-50K), I must sav that should 
“brash fighter jock klist 
reader” ever be assigned to my crew, he 
will forever remain a checklist reader, for 
he apparently cannot be given the respon- 
sibility to do anything else 

Ist Lt. Ernest A. Borner, Jr. 
427th Air Refueling Squadron 
Langley Air Force Base, Va. 


cannot 
not for 


even that he 


and it almost 
fellow 
same 
that 


route, 


career, but a 


aircraft 


om- 


: . 
this turned che 


‘In Praise of Quesada’ 


When President Eisenhower gave former 
Gen. E. R. “Pete” Quesada the task of 
changing the talk about flight safety into 
reality, his work was cut out for him 

Yet, because Mr. Quesada refuses to sub- 
scribe to the principle that airline pilots can 
do no wrong, his job has been a battle from 
the beginning 

Principal rival is energetic ALPA Pr 
lent Clarence Saven, who has built the Air 
Line Pilots Assn. into a prominent and in 
filuential labor organization. He is used to 
making well laid plans and having them 
materialize. And he intends to keep things 
that wav. 

In the latest skirmish between the pilots 
and the Federal Aviation Agency, over wher: 
sit aboard jets, resulting in a 
Eastern Air Lines and 
Pan American—the 
they react when 


inspectors mas 
against mys 
“ilinesses” at 
pilots demonstrated how 
denied their own wat 


strike 


terious 


154 


issue of July 
“combat-ready B-47 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor, Aviatio: Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


If FAA inspectors can occupy the third 
pilot’s seat, this crew member's role is ob 
viously unimportant. Such a revelation may 
make it difficult or impossible for ALPA to 

the third pilot negotiated next time 
ontracts expire 
addition Saven has before him the 
sroblem of immense pilot layoffs as jet serv- 
increases 

Combined with 

ym pulsory retirement age 
make 


1 ruling making 60 the 
Saven IS muss 
ing no opportunities to trouble for 
Mr. OQuesada’s organization 
< 

But more significant than 
problems is the fact that for the 
Saven 


any of these 


first time 


} 


has met 


in his career, pilots’ boss 
someone he can neither bullv nor buffalo. 

In addition to overhauling the CAA, 
“dictator” Quesada has tackled the prob 
lem of airways modernization and airport 
improvement 

He has achieved a better working rela 
tionship between military and civil aviation 
than ever before 

Largely through Quesada’s insistence on 
pilot transition to pure jets 
and co- 


gid training 
has been smoothly accomplished 
pilot proficiency is being brought to a new 


seems strange that the same _ airline 
who once cried for speedier govern- 
action on aviation matters, now having 
the action, seek to shelve Quesada’s FAA 
under the creaking bureaucratic hand of the 
CAB 
Mr. Saven impresses no one with his abu 
sive attacks on Administrator Quesada. And 
airline pilots, acting like spoiled children by 
defiantly resisting a back-to-work injunction, 
will only bring disfavor upon themselves 
In view of the recent epidemic of “‘ill- 
aumong Eastern and Pan American 
it would appear that compulsory re- 
Ket pP- 


nes 
pilots, 
tirement at 45 or 50 would 
ing with their frail physical condition 
Nick Bez, Jr. 
Seattle, Wash. 


be more in 


Civil Defense 


In my position as Executive Director of 
Miami Valley Civil Defense Authority, I 
] ubscriber to Aviation Week 
because of the in- 
formation wailable in AviaTION 
Week. In reference to our defense ability 
and capability (AW June p. 21), the 
editorial by Mr. Robert Hotz was extremely 
well written and very factual. However, 
vithout criticizing any of the editorial and 
the information published in AviaTion 
Week, I would like to bring to the atten- 
tion of the editorial staff a public service 
that could be done for our nation that could 


nave pecn a 
time, 
that 


mainly 


ror One 


be accomplished in no other manner. 

Civil defense is looked upon as a step- 
child by many people and offi ials, yet as 
through the advertisements in 
Week all of them pertain to 
national industry which employs civilian 
workers. There is no advertisement in Avia 
TION Week on the part of the military 
ire building any piece 
computer 


you look 
AVIATION 


thev 


services wher 
f urcraft 


missile, 
ind various clectroni equipment, so we 
to the basic reason for Civil Defense, 
to protect ivilian workers of 
manufacture the mate 
d by the military 


of equipment, 


come 
which is 
industry who must 
ial an 
TVict 
cs are no stronger than 
ink, and today our weakest 
protection of the civilian 
r families 
ontinue to be a leader, 
ept some of the respon- 
sibili survival for the civilian 
workers 
Onlv by 


tain top 


such survival can industry main 
peed in providing the military 
SCTVi with equipment needed to provide 
retaliatory ability and a deterrent to any 
nation which would think of attacking our 
country 
It would be verv enlightening, I am sure 
not only to the officials of our nation but 
to industry, to find in Aviation Weex an 
remind them that it is industry 
and ihan work who provi le the know- 
ind means of providing the 
military services with their needs 
STE wart SHELDON 
Executive Director 
Miami Valley Civil Defense Authority 
Dayton, Ohio 


how and wa 


Slick CL-44. Order 


of Slick Airways has 


The management 
for vears been an_ interested 
Aviation Week and considered it as one 
of the best informed sources in the field 
of aviation in th ountrs 

We read with particular interest the air 
transport article entitled “Cargo Award 
Spurs Turbopr yp Activity” in your July 4 
issue (p. 4 This is a well written artick 

ith clarity the present day 


reader of 


climate in which commercial airlines bid for 
ontract there 
erroneous statement in the 
artich effect that Slick’s loss of the 
Logair mtract will affect its Canadair 
CL-44D turboprop air freighter order 
The fact the loss of this contract will 
in no way alter our order. Slick is definitely 
committed for the purchase of these aircraft 
and is proceeding with plans to use them on 
its common cCarfriage routes 
Except in the event of national emer- 
gency, no plans exist to use them on gov- 
ernment contracts 
Rosert A, Co_noun 
Assistant to the Executive 
Vice President 
Slick Airways, Ine. 
Washington, D.C. 


government airlift however 


is a 


J 
eniousiy 


to the 
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is experienced... 


in Advanced Systems 


fy . 
(t ; In times past, the leader in man’s chal- 
e of the unknown was the mariner 
compass and sextant, and the 
1 to follow the stars. 
y, this challenge is being met 
scientists with advanced training 


rking in well-equipped laboratories. 


LFE, where one man in five is a 
icist, mathematician or engineer, 
years of advanced technical 
ng are combined with 8,000 years 
tems experience. This know-how 
been a major factor in the fre- 

t choice of LFE as prime con- 
on Advanced Systems projects. 
FE has recently prepared a new series 
[echnical Data Digests covering 
irea of Company activity. Write 
Vice-President of Marketing for 
No. 6067. 





LABORATORY FOR ELECTRONICS, INC., Boston 15, Massachusetts 
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AIRBORNE NAVIGATION + RADAR and SURVEILLANCE + ELECTRONIC DATA PROCESSING + AUTOMATIC CONTROLS + GROUND SUPPORT 


VARIAN IS DELIVERING 
THE HIGHEST CW POWER AT X-BAND 
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